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Cross Reference To Related Applications 
(OOIJ The present application claims the benefit of die filing dates of (1) U.S. provisional patent 
application serial no. 60/398,061, attorney docket no 25791.110, filed on 7/24/2002, which is a 
continuation-in-part of U.S. provisional patent application serial no. 60/372,632, attorney docket no. 
25791.101, filed on 4/15/2002, which was a continuation-in-part of U.S. provisional patent application 
serial no. 60/372,048, attomeydocketno. 25791.93, filed on April 12,2002, which was a continuation-in- 
part of U.S. provisional patent ^plication serial no. 60/346,309, attorney docket no. 25791 .92, filed on 
1/7/2002, the disclosures of which are incorporated herein by reference. 

[0021 The present application is a continuation-in-part of U.S. provisional patent application serial 
no. 60/398,061 , attorney docket no. 25791 .1 06, filed on July 19, 2002, which was a continuation-in-part of 
U.S. provisional patent application serial no. 60/372,632, attorney docket no. 25791.101, filed on 
4/15/2002, which was a continuation-in-part of U.S. provisional patent application serial no. 60/372,048, 
attorney docket no. 25791 .93, filed on April 12, 2002, which was a continuation-in-part of U.S. provisional 
patent application serial no. 60/346,309, attorney docket no. 25791 .92, filed on 1/7/2002, the disclosures of 
which are incorporated herein by reference. 

1003] The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/5 12,895, attorney docket no. 25791 .12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent ^plication serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 2579L27, filed on 1 1/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, 
(14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
10/12/1 999, (1 5) U.S. provisional patent application serial no. 60/159,033, attorney docket no. 25791 .37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no, 60/212,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 2579 1 .39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 60/22 1,443, 
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attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791 .5 1 , filed on 1/1 7/2001 , (24) 
U.S, provisional patent application serial no. 60/259,486, attorney docket no. 2579 1 .52, filed on 1/3/200 1 , 
(25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001, (26) U.S. provisional patent application serial no. 60/3 13,453, attorney docket no. 25791.59, 
filed on 8/20/2001, (27) U.S. provisional patent application serial no, 60/317,985, attorney docket no. 
25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 60/3318,386, attorney 
docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 09/969,922, 
attorney docket no. 25791.69, filed on 10/3^001, (30) U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. provisional patent application serial no. 
60/343,674, attorney docket no. 25791 .68, filed on 12/27/2001 ; (32) U.S. provisional patent application 
serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. provisional patent 
application serial no. 60/372,048, attorney docket no. 2579 1 .93, filed on 4/12/2002; (34) U.S. provisional 
patent application serial no. 60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. 
provisional patent application serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; 
(36) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 
6/12/2002; (37) U.S. provisional patent application serial no. 60/391,703, attorney docket no. 25791 .90, 
filed on 6/26/2002; and (3 8) U.S. provisional patent application serial nb. 60/397,284, attorney docket no. 
25791.106, filed on 7/19/2002, the disclosures of which are incorporated herein by reference. 

Background of the Invention 
[004] This invention relates generally to oil and gas explorationi and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploration. 

1005] During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Wellbore casings are then formed in the wellbore by radially expanding and 
plastically deforming tubular members that are coupled to one another by threaded connections. 
Existing methods for radially expandmg and plastically deforming tuliilar members coupled to one 
another by threaded connections are not always reliable or produce satisfactory results. In particular, 
the threaded connections can be damaged during the radial expansion process. Furthermore, the 
threaded connections between adjacent tubular members, whether radially expanded or not, are 
typically not sufficiently coupled to permit the transmission of energy through the tubular members 
from the surface to a downhole location. 
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[006] The present invention is directed to overcoming one or more of the limitations of the 
existing processes for radially expanding and plastically deforming tubular members coupled to one 
another by threaded connections. 

Summary of the Invention 
[007] According to one aspect of the present invention, a method is provided that includes coupling 
an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular member 
to another end of the tubular sleeve, coupling the ends of the furst and second tubular members, and radially 
expanding and plastically deforming the first tubular member and the second tubular member. 
[008] According to another aspect of the present invention, an apparatus is provided that includes a 
tubular sleeve, a first tubular member coupled to an end of the tubular sleeve, and a second tubular member 
coupled to another end of the tubular sleeve and the first tubular member. 

[009] According to another aspect of the present invention, a method of extracting geothermal 
energy from a subterranean source of geothermal energy is provided that includes drilling a borehole that 
traverses the subterranean source of geothermal energy, positioning { a first casing string within the 
borehole, radially expanding and plastically deforming the first casing string within the borehole, 
positioning a second casing string within the borehole that traverses the subterranean source of geothermal 
energy, overlapping a portion of the second casing string with a portionjof the first casing string, radially 
expanding and plastically deforming the second casing string within the borehole, and extracting 
geothermal energy firom the subterranean source of geothermal energy using the first and second casing 
strings. 

[0010] According to another aspect of the present invention, an apfiaratus for extracting geothermal 
energy from a subterranean source of geodiermal energy is provided that includes a borehole that traverses 
Ihe subterranean source of geothermal energy, a first casing string positioned within the borehole, and a 
second casing positioned within the borehole that overlaps with Ihe first casing string that traverses the 
subterranean source of geothermal energy. The first casing string and the second casing string are radially 
expanded and plastically deformed within the borehole. 

[0011] According to another aspect of the present invention, a method is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the tubular sleeve, coupling the ends of the first and second tubular members, 
injecting a pressurized fluid through the first and second tubular members, determining if any of the 
pressurized fluid leaks through the coupled ends of the first and second tubular members, and if a 
predetermined amount of the pressurized fluid leaks through the coupled ends of the first and second 
tubular members, then coupling a tubular sleeve to the ends of the first and second tubular members and 
radially expanding and plastically deforming only the portions of the first and second tubular members 
proximate the tubular sleeve. 
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[0012] According to another aspect of the present invention, a method is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the tubular sleeve, coupling the ends of the first and second tubular members, 
radially expanding and plastically deforming the first tubular member and the second tubular member, and 
transmitting energy through the first and second tubular members. 

[0013] According to another aspect of the present invention, a system is provided that includes a 
source of energy, a borehole formed in the earth, a first tubular member positioned within the borehole 
operably coupled to the source of energy, a second tubular member positioned within the borehole coupled 
to the first tubular member, and a tubular sleeve positioned within the borehole coupled to the first and 
second tubular members. The first tubular member, second tubular member, and the tubular sleeve are 
plastically deformed into engagement with one another. 

[0014] According to another aspect of the present invention, a method of operating a well for 
extracting hydrocarbons from a subterranean formation is provided that includes drilling a borehole into the 
earth that traverses the subterranean formation, positioning a wellbore casing in flie borehole, transmitting 
energy through the wellbore casing, and extracting hydrocarbons from the subterranean formation. 
[0015] According to another aspect of the present invention, a method of extracting fluidic materials 
from first and second producing subterranean formations traversed by a borehole is provided that includes 
coupling an end of a first tubular member to an end of a tubular sleeve, coupling an end of a second tubular 
member to another end of the first tubular sleeve, coupling the end3 of the first and second tubular 
members, positioning the coupled first tubular member, second tubular member and first tubular sleeve 
within the borehole proximate the first producing subterranean formation, radially expanding and 
plastically deforming the first tubular member, the second tubular member, and the first tubular sleeve 
witfiin the borehole, coupling an end of a third tubular member to an end of a second tubular sleeve, 
coupling an end of a fourdi tubular member to another end of the second tubular sleeve, coupling the ends 
of the third and fourth tubular members, positioning the coupled third tubular member, fourth tubular 
member and second tubular sleeve within the radially expanded and coupled first tubular member, second 
tubular member, and first tubular sleeve and the borehole proximate the second producing subterranean 
formation, radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within the borehole, extracting fluidic materials from the first 
producing subterranean formation through an annular passage defined between the radially expanded and 
coupled fust tubular member, second tubular member, and first tubularlsleeve and the radially expanded 
and coupled third tubular member, fourth tubular member, and second tubular sleeve, and extracting 
fluidic materials from the second producing subterranean formation through a passage defmed within the 
radially expanded and coupled third tubular member, fourth tubular member, and second tubular sleeve. 
(0016) According to another aspect of the present invention, a system for extracting fluidic materials 
from first and second producing subterranean formations traversed by a borehole has been described that 
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includes means for coupling an end of a first tubular member to an end of a tubular sleeve, means for 
coupling an end of a second tubular member to another end of the first tubular sleeve, means for coupling 
the ends of the first and seccMid tubular members, means for positioning the coupled first tubular member, 
second tubular member and first tubular sleeve within the borehole proximate the first producing 
subterranean formation, means for radially expanding and plastically defoming the first tubular member, 
the second tubular member, and the first tubular sleeve v^ithin the borehole, means for coupling an end of a 
third tubular member to an end of a second tubular sleeve, means for ccnipling an end of a fourdi tubular 
member to another end of the second tubular sleeve, means for coupling the ends of the third and fourth 
tubular members, means for positioning the coupled third tubular men^ber, fourth tubular member and 
second tubular sleeve within the radially expanded and coupled first tubular member, second tubular 
member, and first tubular sleeve and the borehole proximate the second producing subterranean formation, 
means for radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within fte borehole, means for extracting fluidic materials from the 
first producing subterranean formation through an annular passage defined between the radially expanded 
and coupled first tubular member, second tubular member, and first mbular sleeve and the radially 
expanded and coupled third tubular member, fourth tubular member, and second tubular sleeve, and means 
for extracting fluidic materials fi-om the second producing subterranean formation through a passage 
defined within the radially expanded and coupled third tubular member, fomth tubular member, and 
second tubular sleeve. 

Brief Description of the Drawings 
[00171 FIG. la is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[001 8] Fig. 1 b is a fragmentary cross-sectional illustration of the placement of a tubular sleeve onto 
the end portion of the first tubular member of Fig. la. 

[0019] Fig. Ic is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. lb. 

[0020] Fig. Id is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. Ic. 

10021] Fig. le is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. Id. 

[0022] Fig. 2a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by the end portion of the first tubular 
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member, and a second tubular member having an externally threaded portion coupled to the internally 
threaded portion of the first tubular member. 

(0023] Fig. 2b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the iBrst and second tubular members and the tubular 
sleeve of Fig. 2a, 

[0024] Fig. 3a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by ttie end portion of the first tubular 
member, and a second tubular member having an externally threaded portion coupled to the internally 
threaded portion of the fu^t tubular member. 

[0025] Fig. 3b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig, 3a. 

[0026] Fig. 4a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a fn^ tubular member having an intem^ly threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve having an extenial sealing element supported by the 
end portion of the first tubular member, and a second tubular member having an externally threaded 
portion coupled to the internally threaded portion of the first tubular member. 
[0027] Fig. 4b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 4a, 

[0028] Fig. 5a is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of a first tubular member having an internally threaded connection at an end 
portion, an alternative embodiment of a tubular sleeve supported by fce end portion of die first tubular 
membo-, and a second tubular member having an extemally threaded portion coupled to the internally 
threaded portion of the first tubular member. 

[00291 Fig. 5b is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 5a. 

[0030] F ig. 6a is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 

sleeve. 

[00311 Fig. 6b is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

[0032] F ig. 6c is a fi-agmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 
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[0033] Fig. 6d is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 
sleeve. 

(0034] FIG. 7a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0035] Fig. 7b is a fragmentary cross-sectional illustration of " the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of fee first tubular member of Fig. 7a. 
[0036] Fig. 7c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 7b. 

[0037J Fig. 7d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 1 c. 

[00381 Fig. 7e is a fragmentaiy cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 7d. 

[0039J FIG. 8a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0040] Fig. 8b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 8a. 
[0041] Fig. 8c is a fragmentary cross-sectional illustration of the coupling of the tubular sleeve of Fig. 
8b to the end portion of the first tubular member. 

(0042} Fig. 8d is a fitigmentaiy cross-sectional illustration of tlie coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 8b. 

[0043] Fig. 8e is a fiagmentary cross-sectional illustration of the coupling of the tubular sleeve of Fig. 
8d to the end portion of the second tubular member. 

[0044] Fig. 8f is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 8e. 

[0045] Fig. 8g is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 8f. 

[0046] FIG. 9a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0047] Fig. 9b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 9a. 
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[0048] Fig. 9c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at tiie end 
portion of the first tubular member of Fig. 9b. 

(00491 F'g- ^ fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 9c. 

(OOSO) Fig. 9e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 9d. 

[00511 FIG. 10a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[00521 Fig- 10b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 10a. 
[00531 Fig. 1 Oc is a fi-agmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 1 Ob. 

[00541 Fig. lOd is a fr^mentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 1 Oc. 

(00551 Fig. lOe is a fragmentary cross sectional of the continued radial expansion and plastic 
defamation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. lOd. 

[0056] FIG. 1 la is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion, 

[0057] Fig. 1 lb is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubuliir member of Fig. 1 la. 
[0058] Fig. 1 Ic is a firagmentary cross-sectional illustration of the coupling of an extemally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 1 lb. 

[0059] Fig. lid is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 1 1 c. 

[0060) Fig. He is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. lid. 

[0061] FIG. 12a is a fragmentary cross-sectional illustration of a first tubular member having an 
internally threaded connection at an end portion. 

[0062] Fig. 12b is a fragmentary cross-sectional illustration of the placement of an alternative 
embodiment of a tubular sleeve onto the end portion of the first tubular member of Fig. 12a. 
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(0063J Fig. 12c is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. 12b. 

[0064] Fig. 12d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. I2c. 

[0065] Fig. 12e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 12d. 

[0066] Fig. 13a is a fragmentary cross-sectional illustration of the coupling of an end portion of an 

alternative embodiment of a tubular sleeve onto the end portion of a first tubular member. 

[0067] Fig. 13b is a fiagmentaiy cross-sectional iUustration of the coupling of an end portion ofa 

second tubular member to the other end portion of the tubular sleeve of Fig. 13a. 

[0068] Fig. 13c is a fi:agmentary cross-sectional illustration of tte radial expansion and plastic 

deformation of a portion of the first tubular member of Fig. 13b. 

[0069] Fig. 13d is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 13c. 

[0070] FIG. 14a is a fiagmentaiy cross-sectional illustration of an end portion of a first tubular 
member. 

[0071] Fig. 14b is a fragmentary cross-sectional illustration of the coupling of an end portion of an 
alternative embodiment ofa tubular sleeve onto the end portion of die fiist tubular member of Fig. 14a. 
[0072] Fig. 14c is a fragmentaiy cross-sectional illustration of tfie coupling of an end portion ofa 
second tubular member to the other end portion of die tubular sleeve of Fig. 14b. 
[0073] Fig. 14d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 14c, 

[0074] Fig. 14e is a fragmentary cross sectional of the continued radial expansion and plastic 
deformation of the threaded connection between the first and second tubular members and the tubular 
sleeve of Fig. 14d. 

[0075] Fig. 1 5a is a fragmentary cross-sectional illustration of the coupling of an internally threaded 
end portion ofa first tubular member to an externally threaded end portion ofa second tubular member 
including a protective sleeve coupled to tlie end portions of the first and second tubular member. 
[0076] Fig. 15b is a cross-sectional illustration of the first and setond tubular members and the 
protective sleeve following the radial expansion of the first and second tubulars and the protective sleeve. 
[0077] Fig. 1 5c is a fragmentary cross-sectional illustration of an alternative embodiment that includes 
a metallic foil for amorphously bonding the first and second tubular members of Figs. 1 5a and 15b during 
the radial expansion and plastic deformation of the tubular members. 
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[0078] Fig. 16 is a cross-sectional illustration of a borehole including a plurality of overlapping 
radially expanded wellbore casings that traverses a subterranean source of geothermal energy. 
[0079] Fig. 17a is a fragmentary cross-sectional illustration of the coupling of an internally threaded 
end portion of a first tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to the end portions of the first aiid second tubular member. 
[0080] Fig. 17b is a fragmentaiy cross-sectional illustration of the radial expansion and plastic 
deformation of the threaded portions of the first and second tubular members using an adjustable expansion 
cone. 

[0081] Fig. 1 7c is an enlarged fragmentaiy cross-sectional illustration of the threaded portions of the 
first and second tubular members and the protective sleeve prior to the radial expansion and plastic 
deformation of the threaded portions. 

[0082] Fig. 1 7d is an enlarged fragmentary cross-sectional illustration of the threaded portions of the 
first and second tubular members and the protective sleeve after the radial expansion and plastic 
deformation of the threaded portions. 

[0083] Fig. 1 8a is a fragmentaiy cross-sectional illustration of the coupling of an internally threaded 
end portion of a first tubular member to an externally threaded end portion of a second tubular member 
including a protective sleeve coupled to the end portions of the first and second tubular member, 
[0084] Fig. 18b is a fiagmwitary cross-sectional illustration of'the radial expansion and plastic 
deformation of the threaded portions of the first and second tubular members using a rotary expansion tool. 
[0085] Fig. 1 9 is an exemplary embodiment of a method of providing a fluid tight seal in the junction 
between a pair of adjacent tubular members. 

10086] Fig- 20 is an exemplary embodiment of a method of transmitting energy through a pair of 
radially expanded adjacent tubular members including a protecting sleeve. 

[0087] Fig. 21 is a fiagmentary cross sectional illustration of an embodiment of a dual well 
completion system. 

Detailed Description of the Dlustrative Embodiments 
[0088] Referring to Fig. la, a first tubular member 10 includes an internally threaded connection 
12 at an end portion 14. As illustrated in Fig. lb, a first end of a tubular sleeve 16 that includes an 
mtemal flange 18 and tapered portions, 20 and 22, at opposite ends is then mounted upon and receives 
the end portion 14 of the first tubular member 10. In an exemplary embodiment, the end portion 14 of 
the first tubular member 10 abuts one side of the internal flange 18 of the tubular sleeve 16, and the 
internal diameter of the internal flange of the tubular sleeve is substantially equal to or greater than the 
maximum internal diameter of the internally threaded connection 12 of the end portion of the first 
tubular member. As illustrated in Fig. Ic, an externally threaded connection 24 of an end portion 26 of 
a second tubular member 28 having an annular recess 30 is then positioned within the tubular sleeve 16 
and threadably coupled to the internally threaded connection 12 of the end portion 14 of the first 
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tubular member 10. In an exemplary embodiment, the internal flange 1 8 of the tubular sleeve 16 mates 
with and is received within the annular recess 30 of the end portion 26 of the second tubular member 
28. Thus, the tubular sleeve 16 is coupled to and surrounds the eictemal surfaces of the first and 
second tubular members, 10 and 28. 

[0089] In an exemplary embodiment, the internally threaded connection 12 of the end portion 14 
of the first tubular member 10 is a box connection, and the externally threaded connection 24 of the 
end portion 26 of the second tubular member 28 is a pin connection. In an exemplary embodiment, the 
internal diameter of the tubular sleeve 16 is at least approximately .020" greater than the outside 
diameters of the first and second tubular members, 10 and 28. In this maimer, during the threaded 
coupling of the first and second tubular members, 10 and 28, fluidic materials within the first and 
second tubular members may be vented from the tubular members. 

[0090] In an exemplary embodiment, as illustrated in Figs. Id anti le, the first and second tubular 
members, 1 0 and 28, and the tubular sleeve 16 may then be positioned within another structure 32 
such as, for example, a wellbore, and radially expanded and plastically defonned, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. The 
tapered portions, 20 and 22, of the tubular sleeve 1 6 facilitate the insertion and movement of tlie first 
and second tubular members within and through the structure 32, and the movement of the expansion 
cone 34 through the interiors of the first and second tubular members, 10 and 28, may be fi-om top to 
bottom or from bottom to top. 

[0091] In an exemplary embodiment, during the radial expansion and plastic deformation of fte 
first and second tubular members, 1 0 and 28, the tubular sleeve 16 is also radially expanded and 
plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 16 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. 

[0092] In several exemplary embodiments, the first and second tubular members, 1 0 and 28, are 
radially expanded and plastically defonned using the expansion cone 34 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of the following: (1) 
U.S. patent application serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999, (2) 
U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) 
U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) 
U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed on 3/10/2000, (6) 
U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) 
U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) 
U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) 
U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
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( 1 0) PCX patent application serial no. PCTAJSOO/1 8635, attorney docket no. 25791 .25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, 
filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
25791.29, filed on 9/16/1999, (13) U.S. provisional patent applicatioil serial no. 60/159,082, attorney 
docket no, 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, 
(1 7) U.S. provisional patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 
1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney docket no. 
25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
docket no, 25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent application 
serial no. 60/237,334, attorney docket no. 25791.48, filed on 10^^2/2000, (22) U.S. provisional patent 
application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, 
(24) U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791 .59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791 .67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/33 1 8,386, attorney docket no. 25791 .67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3^001, (30) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 
12/27/2001; (32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 
25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) UiS. provisional patent appUcation 
serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002; (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002; 
and (38) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 25791 .1 06, filed 
on 7/19/2002, the disclosures of which are incorporated herein by reference. 
10093] In several alternative embodiments, the first and second tubular members, 10 and 28, are 
radially expanded and plastically deformed using other conventional methods for radially expanding 
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and plastically deforming tubular members such as, for example, internal pressurization and/or roller 
expansion devices such as, for example, that disclosed in U.S. patent application pubKcation no. US 
2001/0045284 Al, the disclosure of which is incorporated herein by reference. 
[0094] The use of the tubular sleeve 16 during (a) the coupling of the first tubular member 1 0 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1 6 protects the 
exterior surfaces of the end portions, 14 and 26, of the fu^ and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within the structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular member, 10 and 
28, are prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. Furthermore, the tubular sleeve 16 provides an 
alignment guide that facilitates the insertion and threaded coupling of the second tubular member 28 to 
the first tubular member 10. In this manner, misalignment that could result in damage to the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, may be avoided. In 
addition, during the relative rotation of the second tubular member with respect to the first tubular 
member, required during the threaded coupling of the first and second tubular members, the tubular 
sleeve 16 provides an indication of to what degree the first and second: tubular members are threadably 
coupled. For example, if the tubular sleeve 16 can be easily rotated, that would indicate that the first 
and second tubular members, 10 and 28, are not fully threadably coupled and in intimate contact with 
the internal flange 1 8 of the tubular sleeve. Furthermore, the tubular sleeve 1 6 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 10 and 28. In this manner, feilure modes such as, for example, longitudinal cracks in the 
end portions, 14 and 26, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1 0 and 28, the tubular sleeve 1 6 may provide a fluid tight metal- 
to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 14 and 26, of the fu^ and second tubular members. In this manner, fiuidic materials are 
prevented from passing through the threaded connections, 12 and 24, of the first and second tubular 
members, 10 and 28, into the annulus between the first and second tubular members and the structure 
32. Furthermore, because, following the radial expansion and plastic deformation of the fu^ and 
second tubular members, 10 and 28, the tubular sleeve 16 may be maintained in circumferential 
tension and the end portions, 14 and 26, of the first and second tubular members, 10 and 28, maybe 
maintained in circumferential compression, axial loads and/or torque loads may be transmitted through 
the tubular sleeve. In addition, the tubular sleeve 16 may also increase the collapse strength of the end 
portions, 14 and 26, of the first and second tubular membeis, 10 and 2$. 
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[0095] Referring to Figs. 2a and 2b, in an alternative embodimenti a tubular sleeve 1 10 having an 
internal flange 1 12 and a tapered portion 1 14 is coupled to the first and second tubular members, 10 
and 28. In particular, the tubular sleeve 110 receives and mates with the end portion 14 of the first 
tubular member 1 0, and the internal flange 1 12 of the tubular sleeve is received within the annular 
recess 3 0 of the second tubular member 28 proximate the end of the first tubular member. In this 
manner, the tubular sleeve 1 10 is coupled to the end portions, 14 and 26, of tlie first and second tubular 
members, 10 and 28, and the tubular sleeve covers the end portion 14 of the first tubular member 1 0. 
[0096] In an exemplary embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 110 may then be positioned within Ae structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial etxpansion and plastic 
defonnation of the first and second tubular members, 10 and 28, the tubular sleeve 1 10 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. 

[00971 The use of the tubular sleeve 1 10 during (a) tfie coupling of the first tubular member 10 to 
the second tubular member 28, G>) the placement of the first and second tubular members in the 
structure 32, and (c) tfie radial expansion and plastic deformation of the fu-st and second tubular 
m«nbers provides a number of significant benefits. For example, the tubular sleeve 1 10 protects the 
exterior surface of the end portion 14 of the first tubular member 10 during handling and insertion of 
the tubular members within the structure 32. In this manner, damage to Ae exterior surfaces of the end 
portion 14 of the first tubular member 10 is prevented that could result in stress concentrations that 
could result in a catastrophic failure during subsequent radial expansion operati<ms. In addition, during 
the relative rotation of the second tubular member with respect to the first tubular member, required 
during the threaded coupling of the first and second tubular members, the tubular sleeve 1 10 provides 
an indication of to what degree the first and second tubular members are threadably coupled. For 
example, if the tubular sleeve 1 10 can be easily rotated, that would indicate that the first and second 
tubular memb^s, 10 and 28, are not fully threadably coupled and in intimate contact with the internal 
flange 1 12 of the tubular sleeve. Furthermore, the tubular sleeve 1 10 may prevent crack propagation 
during the radial expansion and plastic deformation of the first and second tubular members, 10 and 
28. In this manner, failure modes such as, for example, longitudinal cracks in the end portions, 14 and 
26, of the first and second tubular members may be limited in severity or eliminated all together. In 
addition, after completing the radial expansion and plastic defonnation of the first and second tubular 
members, 10 and 28, the tubular sleeve 1 10 may provide a fluid tight metal-to-metal seal between 
interior surface of the tubular sleeve and the exterior surface of the eUd portionM of the first tubular 
member. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
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the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 110 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumfbrential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. 

(0098] Referring to Figs. 3a and 3b, in an alternative embodiment; a tubular sleeve 210 having an 
internal flange 212, tapered portions, 214 and 216, at opposite ends, and annular sealing members, 218 
and 220, positioned on opposite sides of the internal flange, is coupled to the first and second tubular 
members, 10 and 28. In particular, the tubular sleeve 210 receives and mates with the end portions, 14 
and 26, of the first and second tubular members, 10 and 28, and the internal flange 2 12 of the tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. Furthermore, the sealing members, 218 and 220, of the tubular sleeve 210 
engage and fluidicly seal the interface between the tubular sleeve and the end portions, 14 and 26, of 
the first and second tubular members, 10 and 28. In this manner, the tubular sleeve 210 is coupled to 
the end portions, 14 and 26, of the first and second tubular members, 10 and 28, and the tubular sleeve 
covers the end portions, 14 and 26, of the first and second tubular memibers, 10 and 28. 
[0099] In an exemplary embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 2 1 0 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members, 10 and 28, the tubular sleeve 210 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compressioh. 

[00100] The use of the tubular sleeve 210 during (a) the coupling of the first tubular member 1 0 to 
die second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the mdial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 210 protects the 
exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28, 
during handling and insertion of the tubular members within the structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and siecond tubular members, 10 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during the relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of the 
first and second tubular members, the tubular sleeve 210 provides an indication of to what degree the 
first and second tubular members are threadably coupled. For example, if the tubular sleeve 210 can 
be easily rotated, that would indicate that the first and second tubular niembers, 10 and 28, are not fully 
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tfareadably coupled and in intimate contact with the internal flange 212 of the tubular sleeve. 
Furthermore, the tubular sleeve 210 may prevent crack propagation during the radial expansion and 
plastic defonnation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in flie end portions, 14 and 26» of the first and second tubular 
members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 1 0 
and 28, the tubular sleeve 210 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions, 14 and 20, of the first and second 
tubular members. In tfiis manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermoro^ because, follov^ing the radial 
©cpansion and plastic defonnation of the first and second tubular members, 10 and 28, the tubular 
sleeve 210 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve^ In addition, the tubular sleeve 
210 may also increase the collapse strength of the end portions, 14 and 26, of the first and second 
tubular members, 10 and 28. 

lOOlOlJ Referring to Figs. 4a and 4b, in an alternative embodiment,;a tubular sleeve 310 having an 
internal flange 3 1 2, tapered portions, 3 1 4 and 3 1 6, at opposite ends, and an annular sealing member 
3 1 8 positioned on the exterior surface of the tubular sleeve, is coupled to the first and second tubular 
members, 1 0 and 28. In particular, the tubular sleeve 3 1 0 receives and mates with the end portions, 14 
and 26, of the fu^t and second tubular members, 1 0 and 28, and the internal flange 312 of tiie tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. In this manner, the tubular sleeve 3 10 is coupled to the end portions, 14 and 
26, of the first and second tubular members, 10 and 28, and the tubular sleeve covers the end portions, 
14 and 26, of the first and second tubular members, 10 and 28. 

[00102] In an exemplary embodiment, the first and second tubular members, 1 0 and 28, and die 
tubular sleeve 310 may then be positioned within the stmcture 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
defonnation of the first and second tubular members, 10 and 28, the tubular sleeve 310 may be 
maintained in cuicumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary embodiment, following the radial expansion and plastic defonnation of the first and second 
tubular members, 10 and 28, the annular sealing member 318 circumferentially engages the interior 
surface of the structure 32 thereby preventing the passage of fluidic materials through the annulus 
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between the tubular sleeve 3 10 and the structure. In this maimer, the tubular sleeve 310 may provide 
an expandable packer element. 

(00103] The use of the tubular sleeve 310 during (a) the coupling of tiie first tubular member 10 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 310 protects the 
exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, lOand 28, 
during handling and insertion of the tubular members wiflim the stmcture 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 1 0 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during flie relative rotation of the second 
tubular member with respect to the first tubular member, required duripg the threaded coupling of the 
first and second tubular members, the tubular sleeve 310 provides an indication of to what degree the 
first and second tubular members are threadably coupled. For example, if the tubular sleeve 3 1 0 can 
be easily rotated, that would indicate that the first and second tubular members, 10 and 28, are not fiilly 
threadably coupled and in intimate contact with the internal flange 312 of the tubular sleeve. 
Furthermore, the tubular sleeve 310 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 310 may provide a fluid tight metal-to-metal; seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded ' 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second Ujbular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 3 1 0 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, 
following the radial expansion and plastic deformation of the first and second tubular members, 10 and 
28, the annular sealing member 3 1 8 may circumferentially engage the interior surface of the structure 
32, the tubular sleeve 310 may provide an expandable packer element. In addition, the tubular sleeve 
318 may also increase the collapse strength of the end portions, 14 and 26, of the first and second 
tubular members, 10 and 28. 

(00104] Referring to Figs. 5a and 5b, in an alternative embodiment, a non-metallic tubular sleeve 
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4 10 having an internal flange 412, and tapered portions, 41 4 and 416, at opposite ends, is coupled to 
the first and second tubular members, 10 and 28. In particular, the tubular sleeve 410 receives and 
mates with die end portions, 14 and 26, of the first and second tubular members, 10 and 28, and the 
internal flange 412 of tlie tubular sleeve is received within the annular recess 30 of the second tubular 
member 28 proximate the end of the first tubular member. In this manner, the tubular sleeve 410 is 
coupled to the end portions, 14 and 26, of the first and second tubular members, 10 and 28, and the 
tubular sleeve covers the end portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[00105] In several exemplary embodiments, the tubular sleeve 410 may be plastic, ceramic, 
elastomeric, composite and/or a frangible material. 

[00106] In an exemplary embodiment, the first and second tubular members, 1 0 and 28, and the 
tubular sleeve 410 may tfien be positioned within tlie structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular membersi 10 and 28, the tubular sleeve 410 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary embodiment, during the radial expansion and plastic deformation of the first and second 
tubular members, 10 and 28, the tubular sleeve 310 may be broken off of the first and second tubular 
members. * 

[00107] The use of the tubular sleeve 410 during (a) the coupling of die first tubular member 10 to 
the second tubular member 28, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 410 protects the 
exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 1 0 and 28, 
during handling and insertion of the tubular members within the structure 32. In this manner, damage 
to the exterior surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 
28, is prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. In addition, during Ae relative rotation of the second 
tubular member with respect to the first tubular member, required during the threaded coupling of the 
first and second tubular members, the tubular sleeve 410 provides an indication of to what degree the 
first and second tubular members are threadably coupled. For example, if the tubular sleeve 410 can 
be easily rotated, that would indicate that the fu^t and second tubular members, 10 and 28, are not fully 
threadably coupled and in intimate contact with the internal flange 412 of the tubular sleeve. 
Furthermore, the tubular sleeve 410 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
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members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 410 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the first and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 410 may be maintained in circumferential tension and the end portions, 14 and 26, of die first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, during 
the radial expansion and plastic deformation of the first and second tubular members, 10 and 28, the 
tubular sleeve 410 may be broken off of the first and second tubular members, the final outside 
diameter of the fu^ and second tubular members may more closely match the inside diameter of the 
structure 32. In addition, the tubular sleeve 410 may also increase the collapse strength of the end 
portions, 14 and 26, of the first and second tubular members, 10 and 28. 
[00108] Referring to Fig. 6a, in an exemplary embodiment, a tubular sleeve 5 10 includes an 
internal flange 512, tapered portions, 514 and 516, at opposite ends, arid defines one or more axial slots 
518. In an exemplary embodiment, during the radial expansion and plastic deformation of the first and 
second tubular members, 10 and 28, the axial slots 5 1 8 reduce the required radial expansion forces. 
[00109] Referring to Fig. 6b, in an exemplary embodiment, a tubular sleeve 61 0 includes an 
internal flange 612, tapered portions, 614 and 616, at opposite ends, and defines one or more offset 
axial slots 618. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members, 10 and 28, the axial slots 618 reduce the required radial 
expansion forces. 

[00110] Referring to Fig. 6c, in an exemplary embodiment, a tubular sleeve 710 includes an 
internal flange 712, tapered portions, 714 and 716, at opposite ends, aiid defines one or more radial 
openings 718. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members, 10 and 28, the radial openings 718 reduce the required radial 
expansion forces. 

[001 1 1 ] Referring to Fig. 6d, in an exemplary embodiment, a tubular sleeve 8 1 0 includes an 
internal flange 812, tapered portions, 814 and 816, at opposite ends, and defuies one or more axial slots 
818 that extend fi-om the ends of the tubular sleeve. In an exemplary embodiment, during the radial 
expansion and plastic deformation of the fu^t and second tubular members, 10 and 28, the axial slots 
818 reduce the required radial expansion forces. 

[00112] Referring to Fig. 7a, a first tubular member 910 includes an internally tlireaded connection 
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912 at an end portion 914 and a recessed portion 916 having a reduced outside diameter. As illustrated 
in Fig. 7b, a first end of a tubular sleeve 918 that includes annular sealing members, 920 and 922, at 
opposite ends, tapered portions, 924 and 926, at one end, and tapered portions, 928 and 930, at another 
end is then mounted upon and receives the end portion 914 of the first tubular member 910. In an 
exemplary embodiment, a resilient retaining ring 930 is positioned between the lower end of the 
tubular sleeve 91 8 and the recessed portion 9 1 6 of the first tubular member 910 in order to couple the 
tubular sleeve to the first tubular member. In an exemplary embodiment, the resilient retaining ring 
930 is a split ring having a toothed surface in order to lock the tubular pleeve 918 in place. 
[00113] As illustrated in Fig. 7c, an externally threaded connectioq 934 of an end portion 936 of a 
second tubular member 938 having a recessed portion 940 having a reduced outside diameter is then 
positioned within the tubular sleeve 918 and threadably coupled to the internally threaded connection 
912 of the end portion 914 of the first tubular member 910. In an exernplary embodiment, a resilient 
retaining ring 942 is positioned between the upper end of the tubular sleeve 918 and the recessed 
portion 940 of the second tubular member 938 in order to couple the tqbular sleeve to the second 
tubular member. In an exemplary embodiment, the resilient retaining ring 942 is a split ring having a 
toothed surface in order to lock the tubular sleeve 91 8 in place. 

[00114] In an exemplary embodiment, the internally threaded connection 912 of the end portion 
914 of the first tubular member 910 is a box connection, and the externally threaded connection 934 of 
the end portion 936 of the second tubular member 938 is a pin connection. In an exemplaiy 
embodiment, the internal diameter of the tubular sleeve 918 is at least approximately .020" greater than 
the outside diameters of the end portions, 914 and 936, of the first and second tubular members, 910 
and 938- In this manner, during the threaded coupling of the first and second tubular members, 910 
and 938, fluidic materials within the first and second tubular members may be vented from the tubular 
members. 

[001 15] In an exemplary embodiment, as illustrated in Figs. 7d and 7e, the first and second tubular 
members, 910 and 938, and the tubular sleeve 918 may then be positioned within another structure 32 
such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the fust and second tubular members. The 
tapered portions, 924 and 928, of the tubular sleeve 918 facilitate the insertion and movement of the 
first and second tubular members within and through the structure 32, and the movement of the 
expansion cone 34 through the interiors of the first and second tubular members, 910 and 938, may be 
fi*om top to bottom or from bottom to top. 

[00116] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 910 and 938, the tubular sleeve 918 is also radially expanded and 
plastically deformed. In an exemplary embodiment, as a result, the tubplar sleeve 918 may be 
maintained in circumferential tension and the end portions, 914 and 936, of the first and second tubular 
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members, 910 and 938, may be maintained in circumferential compression. 

[001 17] The use of the tubular sleeve 9 1 8 during (a) the coupling of the first tubular member 9 1 0 
to the second tubular member 938, (b) the placement of the first and second tubular members in the 
structure 32, and (c) the radial expansion and plastic deformation of die first and second tubular 
members provides a number of sig;nificant benefits. For example, the tubular sleeve 918 protects the 
exterior surfaces of the end portions, 914 and 936, of the first and second tubular members, 910 and 
938, during handling and insertion of the tubular members within the structure 32. In this manner, 
damage to the exterior surfaces of the end portions, 914 and 936, of the first and second tubular 
member, 910 and 938, are prevented that could result in stress concentrations that could result in a 
catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular sleeve 
918 provides an alignment guide that &cilitates the insertion and threaded coupling of the second 
tubular member 938 to the first tubular member 910. In this manner, misalignment that could result in 
damage to the threaded connections, 912 and 934, of the first and second tubular members, 910 and 
938, may be avoided. Furthermore, the tubular sleeve 918 may prevent crack propagation during the 
radial expansion and plastic deformation of the first and second tubular members, 910 and 938. In this 
manner, failure modes such as, for example, longitudinal cracks in the <end portions, 914 and 936, of 
the first and second tubular members may be limited in severity or eliminated all together. In addition, 
after completing the radial expansion and plastic deformation of the first and second tubular members, 
910 and 938, the tubular sleeve 918 may provide a fluid tight metal-to^metal seal between interior 
surface of the tubular sleeve and the exterior surfaces of the end portions, 914 and 936, of the first and 
second tubular members. In this manner, fluidic materials are prevented from passing through the 
threaded connections, 912 and 934, of the first and second tubular members, 910 and 938, into the 
annulus between the first and second tubular members and the structure 32. Furthermore, because, 
following the radial expansion and plastic deformation of the first and second tubular members, 910 
and 938, the tubular sleeve 918 may be maintained in circumferential tension and the end portions, 
914 and 936, of the first and second tubular members, 910 and 93 8, may be maintained m 
circumferential compression, axial loads and/or torque loads may be transmitted through the tubular 
sleeve. In addition, the annular sealing members, 920 and 922, of the tubular sleeve 918 may provide a 
fluid tight seal between the tubular sleeve and the end portions, 914 and 936, of the first and second 
tubular members, 9 1 0 and 93 8 . Furthermore, the tubular sleeve 918 may also increase the collapse 
strength of the end portions, 914 and 936, of the first and second tubular members, 910 and 938. 
[00118] Referring to Fig. 8a, a first tubular member 1010 includes an internally threaded 
connection 1012 at an end portion 1014 and a recessed portion 1016 having a reduced outside 
diameter. As illustrated in Fig. 8b, a first end of a tubular sleeve 1018 that includes annular sealing 
members, 1020 and 1022, at opposite ends, tapered portions, 1024 and 1026, at one end, and tapered 
portions, 1028 and 1030, at another end is then mounted upon and receives the end portion 1 014 of the 
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first tubular member 101 0. In an exemplary embodiment, as illustrated in Fig. 8c, the end of the 
tubular sleeve 1018 is then crimped onto the recessed portion 1016 of the first tubular member lOlOin 
order to couple the tubular sleeve to the first tubular member. 

{00119J As illustrated in Fig. 8d, an externally threaded connection 1032 of an end portion 1034 of 
a second tubular member 1036 having a recessed portion 1038 having a reduced external diameter is 
then positioned within the tubular sleeve 1 01 8 and threadably coupled to the internally threaded 
connection 1012 of the end portion 1014 of the first tubular member 1010. In an exemplaiy 
embodiment, as illustrated in Fig. 8e, the other end of the tubular sleeve 1018 is then crimped into the 
recessed portion 1038 of the second tubular member 1036 in order to couple the tubular sleeve to the 
second tubular member. 

(00120J In an exemplary embodiment the internally threaded coimection 1 012 of the end pwtion 
1014 of the first tubular member 1010 is a box connection, and the ejctemally threaded connection 
1 032 of the end portion 1 034 of the second tubular member 1 036 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 1 01 8 is at least approximately .020" greater 
than the outside diameters of the end portions, 1014 and 1034, of the first and second tubular members, 
1 01 0 and 1 036. In this manner, during the direaded coupling of the first and second tubular members, 
1010 and 1 036, fluidic materials within the furst and second tubular members may be vented from the 
tubular members. 

[00121 J In an exemplary embodiment, as illustrated in Figs. 8f and 8g, the first and second tubular 
members, lOlOand 1036, and the tubular sleeve 1018 maythen be positioned within another structure 
32 such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 tfirough the interiors of the first and second tubular members. The 
movement of the expansion cone 34 through the interiors of the first and second tubular members, 
1010 and 1036, may be from top to bottom or from bottom to top. 

[00122] In an exemplary embodiment, during fte radial expansion and plastic deformation of tfie 
first and second tubular members, lOlOand 1036, the tubular sleeve 1018 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1018 may be 
maintained in circumferential tension and the end portions, 1014 and 1034, of the first and second 
tubular members, 1010 and 1036, may be maintained in circumferential compression. 
100123] The use of the tubular sleeve 1018 during (a) the coupling of the first tubular member 
1 0 1 0 to the second tubular member 1 036, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1018 protects the 
exterior surfaces of the end portions, 1014 and 1034, of the first and second tubular members, 1010 
and 1036, during handling and insertion of the tubular members within the structure 32. In this 
mariner, damage to the exterior surfaces of the end portions, 1014 and 1034, of the first and second 
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tubular members, 1010 and 1036, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion operations. Furthermore, the tubular 
sleeve 1018 provides an alignment guide that facilitates the insertion and threaded coupling of the 
second tubular member 1036 to the fu^ tubular member 1010. In this manner, misalignment that 
could result in damage to the threaded connections, 1012 and 1 032, of the first and second tubular 
members, 1 01 0 and 1 036, may be avoided. Furthermore, the tubular sleeve 1018 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 101 0 and 1036. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1014 and 1034, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 101 0 and 1036, the tubular sleevq 1018 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1014 and 1034, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing tlirough the threaded connections, 1012 and 1032, of the first and second 
tubular members, 1010 and 1036, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1010 and 1036, the tubular sleeve 1018 may be maintained in 
circumferential tension and the end portions, 1014 and 1034, of the first and second tubular members, 
1010 and 1036, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the annular sealing members, 1 020 and 
1022, of the tubular sleeve 1 018 may provide a fluid tight seal between flie tubular sleeve and the end 
portions, 1014 and 1034, of the fost and second tubular members, 1010 and 1036. Furthermore, the 
tubular sleeve 1018 may also increase the collapse strength of the end portions, 1014 and 1034, of the 
first and second tubular members, 1010 and 1036. 

[00124] Referring to Fig. 9a, a first tubular member 1110 includes an internally threaded 
connection 1 1 12 at an end portion 1114. As illustrated in Fig. 9b, a first end of a tubular sleeve 1116 
having tapered portions, 1 1 1 8 and 1 120, at opposite ends, is then mounted upon and receives the end 
portion 1114 of the first tubular member 1 1 10. In an exemplary embodiment, a toothed resilient 
retaining ring 1 122 is then attached to first tubular member 1010 below the end of the tubular sleeve 
1 11 6 in order to couple the tubular sleeve to the first tubular member. 

[00125] As illustrated in Fig. 9c, an externally threaded connection 1 124 of an end portion 1 126 of 
a second tubular member 1 128 is then positioned within the tubular sleeve 1 1 16 and threadably 
coupled to the internally threaded connection 1 1 12 of the end portion 1114 of the first tubular member 
1110. In an exemplary embodiment, a toothed resilient retaining ring 1 130 is then attached to second 
tubular member 1 128 above the end of the tubular sleeve 1 1 16 in order to couple the tubular sleeve to 
the second tubular member. 
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[00126] In an exemplary embodiment, the internally threaded connection 1 1 12 of the end portion 
1 1 14 of the first tubular member 1 1 10 is a box connection, and the externally threaded connection 
1 124 of the end portion 1 126 of the second tubular member 1 128 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 1 1 16 is at least approximately .020" greater 
than the outside diameters of the end portions, 1 1 14 and 1 126, of the first and second tubular members, 
11 10 and 1 128. In this manner, during the threaded coupling of the first and second tubular members, 
1 1 10 and 1 128, fluidic materials within the first and second tubular members may be vented torn the 
tubular members. 

[001271 In an exemplary embodiment, as illustrated in Figs. 9d and 9e, the first and second tubular 
members, 1 1 10 and 1 128, and the tubular sleeve 1116 may then be positioned within another structure 
32 such as, for example, a wellbore, and radially expanded and plastically deformed, for example, by 
moving an expansion cone 34 through the interiors of the first and second tubular members. The 
movement of the expansion cone 34 through tfie interiors of the first and second tubular members, 
1 1 10 and 1 128, may be fi-om top to bottom or from bottom to top. 

[00128] In an exemplary embodiment, during the radial expansion and plastic defonnation of the 
first and second tubular members, 1 1 1 0 and 1 128, the tubular sleeve 1 116 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1116 may be 
maintained in circumferential tension and the end portions, 1114 and 1 126, of the first and second 
tubular members, 1110 and 1 128, may be maintained in circumferential compression. 
[00129] The use of the tubular sleeve 1116 during (a) the coupling of the first tubular member 
1 1 10 to the second tubular member 1 128, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation df the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1116 protects the 
exterior surfaces of the end portions, 1 1 14 and 1 126, of the fu^t and second tubular members, 1 1 10 
and 1 128, during handling and insertion of the tubular membeis within the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 1 1 14 and 1 126, of the first and second 
tubular members, 1 1 10 and 1 128, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion opeiiations. Furthermore, the tubular 
sleeve 1116 provides an alignment guide that facilitates the insertion ^d threaded coupling of the 
second tubular member 1 128 to the first tubular member 1110. In this maimer, misalignment that 
could result in damage to the threaded connections, 1112 and 1 124, of the first and second tubular 
members, 1 1 10 and 1 128, may be avoided. Furthermore, the tubular ileeve 1116 may prevent crack 
propagation during the radial expansion and plastic deformation of the: first and second tubular 
members, 1 1 10 and 1 128. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1114 and 1 126, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
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the first and second tubular members, 1110 and 1 128, the tubular sleeve 1 1 16 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1 1 14 and 1 128, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing through the threaded connections, 1 1 12 and 1 124, of the first and second 
tubular members, 1 1 10 and 1 128, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion ^d plastic deformation of the 
first and second tubular members, 1110 and 1 128, the tubular sleeve 1116 may be maintained in 
circumferential tension and the end portions, 1114 and 1 126, of the first and second tubular members, 
1110 and 1 128, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1116 may also increase 
the collapse strength of the end portions, 1 1 14 and 1126, of the first and second tubular members. 
[00130] Referring to Fig. 1 Oa, a first tubular member 1210 includes an internally threaded 
connection 1212 at an end portion 1214. As illustrated in Fig. 10b, a first end of a tubular sleeve 1216 
having tapered portions, 1218 and 1220, at one end and tapered portions, 1222 and 1224, at another 
end, is then mounted upon and receives the end portion 1 1 14 of the first tubular member 1110. In an 
exemplary embodiment, a resilient elastomeric O-ring 1226 is then posiitioned on the first tubular 
member 1210 below the tapered portion 1224 of the tubular sleeve 1216 in order to couple the tubular 
sleeve to the first tubular member. 

[00131] As illustrated in Fig. 10c, an externally threaded connection 1228 of an end portion 1230 
of a second tubular member 1232 is then positioned witfiin the tubular sleeve 1216 and threadably 
coupled to the internally threaded connection 1212 of the end portion 1214 of the first tubular member 
1210. In an exemplary embodiment, a resilient elastomeric O-ring 1234 is then positioned on the 
second tubular member 1232 below the tapered portion 1220 of the tubular sleeve 1216 in order to 
couple the tubular sleeve to the first tubular member. 

[00132] In an exemplary embodiment, the intemally threaded coimection 1212 of the end portion 
1214 of the first tubular member 1210 is a box connection, and the externally threaded connection 
1228 of the end portion 1230 of the second tubular member 1232 is a pin connection. In an exemplary 
embodiment, the internal diameter of the tubular sleeve 1216 is at least approximately .020" greater 
than the outside diameters of the end portions, 1214 and 1230, of the first and second tubular members, 
1210 and 1232. In this manner, during the threaded coupling of the first and second tubular members, 
1210 and 1232, fluidic materials within the first and second tubular members may be vented from the 
tubular members. 

[00133] In an exemplary embodiment, as illustrated in Figs. lOd and lOe, the first and second 
tubular members, 1210 and 1232, and the tubular sleeve 1216 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
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members. The movement of the expansion cone 34 through the interbrs of the first and second tubular 
members, 1210 and 1232, may be from top to bottom or from bottom to top. 
[00134] In an exemplaiy embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1210 and 1232, the tubular sleeve 1216 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1216 may be 
maintained in circumferential tension and the end portions, 1214 and 1230, of the furst and second 
tubular members, 1210 and 1232, may be maintained in circumferential compression. 
100135] The use of the tubular sleeve 1216 during (a) the coupling of the first tubular member 
1210 to the second tubular member 1232, (b) die placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1216 protects the 
exterior surfaces of the end portions, 1214 and 1230, of the first and second tubular members, 1210 
and 1232, during handling and bsertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 1214 and 1230, of fte first and second 
tubular members, 1210 and 1232, are prevented that could result in stress concentrations tiiat could 
result in a catastrophic failure during subsequent radial expansion opeirations. Furthermore, the tubular 
sleeve 1216 provides an alignment guide that facilitates the insertion and threaded coupling of die 
second tubular member 1232 to the first tubular member 1210. In this manner, misalignment that 
could result in damage to the threaded connections, 1212 and 1228, of the first and second tubular 
members, 1210 and 1 232, may be avoided. Furthermore, the tubular sleeve 1216 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1210 and 1232. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1214 and 1230, of the fost and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1210 and 1232, the tubular sleeve 1216 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 1214 and 1230, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing through the threaded connections, 1212 and 1228, of the first and second 
tubular members, 1210 and 1232, into the annulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic defomiation of the 
first and second tubular members, 1210 and 1232, the tubular sleeve 1216 may be maintained in 
circumferential tension and the end portions, 1214 and 1230, of the first and second tubular members, 
1210 and 1232, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1216 may also increase 
the collapse strength of the end portions, 1214 and 1230, of the first and second tubular members 1210 
and 1232. 
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[00136] Referring to Fig. 1 1 a, a first tubular member 1310 includes an internally threaded 
connection 1312 at an end portion 1314. As illustrated in Fig. llb,afirst end of a tubular sleeve 1316 
having tapered portions, 13 1 8 and 1320, at opposite ends is then mounted upon and receives the end 
portion 1314 of the fu-st tubular member 1310. In an exemplary embodiment, an annular resilient 
retaining member 1322 is then positioned on the first tubular member 1310 below the bottom end of 
the tubular sleeve 13 16 in order to couple the tubular sleeve to the first tubular member. 
[001371 As illustrated in Fig. 1 Ic, an externally threaded connection 1324 of an end portion 1326 
of a second tubular member 1328 is then positioned within the tubular sleeve 1316 and threadably 
coupled to the internally threaded connection 1312 of the end portion 13 14 of the first tubular member 
1310. In an exemplary embodiment, an annular resilient retaining member 1330 is then positioned on 
the second tubular member 1328 above the top end of the tubular sleeve 13 1 6 in order to couple the 
tubular sleeve to the second tubular member. 

[00138] In an exemplary embodiment, the internally threaded connection 13 12 of the end portion 
1 3 14 of the first tubular member 1 3 1 0 is a box connection, and the externally threaded connection 
1324 of the end portion 1326 of the second tubular member 1328 is a pin connection. In an exemplaiy 
embodiment, the internal diameter of the tubular sleeve 13 16 is at least; approximately .020" greater 
than the outside diameters of the end portions, 1314 and 1326, of the first and second tubular members, 
13 10 and 1328. In this manner, during the threaded coupling of the first and second tubular members, 
13 10 and 1328, fluidic materials within the first and second tubular members may be vented from the 
tubular members. 

[00139] In an exemplary embodiment, as illustrated in Figs. 1 Id and 1 le, the first and second 
tubular members, 13 10 and 1328, and the tubular sleeve 1316 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded aild plastically deformed; for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 13 10 and 1328, may be from top to bottom or firom bottom to top. 
[001401 In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1310and 1328, the tubular sleeve 1316 is also radially expanded 
and plastically deforaied. In an exemplary embodiment, as a result, the tubular sleeve 1316 may be 
maintained in circumferential tension and the end portions, 1314 and 1326, of the first and second 
tubular membere, 1310 and 1328, may be maintained in circumferential compression. 
[00141] The use of the tubular sleeve 1316 during (a) the coupling of the first tubular member 
1310 to the second tubular member 1328, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation t>f the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1316 protects the 
exterior surfaces ofthe end portions, 1314and 1326, ofthe first and second tubular members, 1310 
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and 1328, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the end portions, 13 14 and 1326, of the first and second 
tubular members, 1 3 10 and 1 328, are prevented that could result in stress concentrations that could 
result in a catastrophic failure during subsequent radial expansion opemtions. Furthermore, the tubular 
sleeve 1316 provides an alignment guide that facilitates the insertion and threaded coupling of the 
second tubular member 1328 to the first tubular member 1310. In this manner, misalignment that 
could resuh in damage to the threaded connections, 13 12 and 1324, of the first and second tubular 
members, 1310 and 1328, may be avoided. Furthermore, the tubular sleeve 1316 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 13 10 and 1328. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1314 and 1326, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1310 and 1328, the tubular sleeve 1316 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions, 13 14 and 1326, of the first and second tubular members. In this manner, fluidic materials are 
prevented from passing through tlie threaded connections, 1312 and 1324, of the first and second 
tubular members, 1310 and 1328, into the annulus between the first an^ second tubular members and 
the structure 32. Furthermore, because, following the radial expansion: and plastic def(»mation of the 
first and second tubular members, 13 10 and 1328, the tubular sleeve 1316 may be maintamed in 
circumferential tension and the end portions, 13 14 and 1326, of the first and second tubular members, 
1310 and 1328, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1316 may also increase 
the collapse strength of the end portions, 1314 and 1326, of the first and second tubular members, 1310 
and 1328, 

[001421 Referring to Fig. 12a, a first tubular member 1410 includes an internally threaded 
connection 1412 and an annular recess 1414 at an end portion 1416. As illustrated in Fig. 12b, a first 
end of a tubular sleeve 1418 that includes an external flange 1420 and tapered portions, 1422 and 
1424, at opposite ends is then mounted within the end portion 1416 of the first tubular member 1410, 
In an exemplary embodiment, the external flange 1420 of the tubular sleeve 1 4 1 8 is received within 
and is supported by the annular recess 1414 of the end portion 1416 of the first tubular member 1410. 
As illustrated in Fig. 12c, an externally threaded connection 1426 of an end portion 1428 of a second 
tubular member 1430 is then positioned around a second end of the tubular sleeve 141 8 and threadably 
coupled to the internally threaded connection 1412 of the end portion 1414 of the first tubular member 
1410. In an exemplary embodiment, the external flange 1420 of the tubular sleeve 1418 mates with 
and is received within the annular recess 1416 of the end portion 1414 of the first tubular member 
1410, and the external flange of the tubular sleeve is retained hi the annular recess by the end portion 
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1428 of the second tubular member 1430. Thus, the tubular sleeve 1416 is coupled to and is 
surrounded by the internal surfaces of the first and secMid tubular membere, 1410 and 1430. 
100143] In an exemplary embodiment, the internally threaded conaertion 1412 of die end portion 
1414 of the fust tubular member 1410 is a box connection, and the externally threaded connection 
1426 of the end portion 1428 of the second tubular member 1430 is a pin connection. In an exemplary 
embodhnent, the external diameter of the tubular sleeve 14 1 8 is at least approximately .020" less than 
the inside diameters of the first and second tubular members, 1410 and 1430. In this manner, during 
the dueaded coupling of the first and second tubular members, 1410 and 1430, fluidic materials within 
the first and second tubular members may be vented fiom the tubular members. 
[001441 In an exemplary embodiment, as illustrated in Figs. 12d and 12e, the first and second 
tubular members, 1410 and 1430, and the tubular sleeve 1418 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The tapered portions, 1422 and 1424, of die tubular sleeve 1418 facilitate the movement of 
the expansion cone 34 through the first and second tubular members, 1410 and 1430, and the 
movement of the expansion cone 34 through the interiors of the fin* arid second tubular members, 
1410 and 1430, may be from top to bottom or from bottom to top. 

100145] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1410 and 1430, the tubular sleeve 141 8 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1418 may be 
maintained in circumferential compression and the end portions, 1414 and 1428, of the first and second 
tubular members, 1410 and 1430, may be maintained in circumferenti^ tension. 
100146] In several alternative embodiments, the first and second tubular members, 1410 and 1430, 
are radially expanded and plastically defoimed using odier conventional methods for radially 
expanding and plastically deforming tubular members such as, for example, mtemal pressurization 
and/or roller expansion devices. 

100147] The use of the tubular sleeve 1418 during (a) die coupling of the first tubular member 
1410 to the second tubular member 1430, (b) the placement of the firstiand second tubular members m 
die structure 32, and (c) the radial expansion and plastic deformation of die first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1418 provides an 
alignment guide that facilitates the insertion and tiireaded coupling of the second tubular member 1430 
to the first tubular member 1410. In this manner, misalignment that could result in damage to the 
threaded connections, 1412 and 1426. of the first and second tubular members, 1410 and 1430. may be 
avoided. In addition, during die relative rotation of the second tubular member with respect to the first 
tubular member, required during the threaded coupling of the first and second tubular members, the 
tubular sleeve 1418 provides an indication of to what degree the first and second tubular members are 
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threadably coupled. For example, if the tubular sleeve 141 8 can be easily rotated, that would indicate 
that the first and second tubular members, 1410 and 1430, are not fully threadably coupled and in 
intimate contact with the internal flange 1420 of the tubular sleeve. Filirthermore, the tubular sleeve 
1418 may prevent crack propagation during the radial expansion and plastic deformation of the first 
and second tubular members, 1410 and 1430. In this manner, failure modes such as, for example, 
longitudinal cracks in the end portions, 1414 and 1428, of the first and second tubular members may be 
limited in severity or eliminated all together. In addition, after completing the radial expansion and 
plastic deformation of the first and second tubular members, 1410 and 1430, the tubular sleeve 1418 
may provide a fluid tight metal-to-metal seal between the exterior surftce of the tubular sleeve and die 
interior surfaces of the end portions, 1414 and 1428, of the first and second tubular members. In this 
manner, fluidic materials are prevented from passing through the threaded coimections, 1 4 1 2 and 1 426, 
of the first and second tubular members, 1410 and 1430, into the annulus between the first and second 
tubular members and the structure 32. Furthermore, because, following the radial expansion and 
plastic deformation of the first and second tubular members, 1410 and 1430, the tubular sleeve 1418 
may be maintained in circumferential compression and the end portions, 1414 and 1428, of the first 
and second tubular members, 1410 and 1 430, may be maintained in circumferential tension, axial loads 
and/or torque loads may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1418 
may also increase the collapse strength of the end portions, 1414 and 1428, of the first and second 
tubular members, 1410 and 1 43 0. 

[00148] Referring to Fig. 13a, an end of a first tubular member 1510 is positioned within and 
coupled to an end of a tubular sleeve 1512 having an internal flange 1514. In an exemplaiy 
embodiment, the end of the first tubular member 1510 abuts one side of tiie internal flange 1514. As 
illustrated in Fig. 13b, an end of second tubular member 1516 is then positioned within and coupled to 
another end of the tubular sleeve 1512. In an exemplary embodiment; the end of the second tubular 
member 1516 abuts another side of the internal flange 1514. In an exemplary embodiment, the tubular 
sleeve 1 5 12 is coupled to the ends of the first and second tubular members, 1 5 10 and 1 5 1 6, by 
expanding the tubular sleeve 1512 using heat and then inserting the ertds of the first and second tubular 
members into the expanded tubular sleeve 1512. After cooling the tubular sleeve 1 5 1 2, the tubular 
sleeve is coupled to the ends of the first and second tubular members, 1 5 1 0 and 1 5 1 6. 
[00149] In an exemplary embodiment, as illustrated in Figs. 13c and 13d, the first and second 
tubular members, 1 5 1 0 and 1 5 1 6, and the tubular sleeve 1512 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded atid plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1510 and 1516, may be fi-om top to bottom or from bottom to top. 
[00150] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
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first and second tubular members, 1 5 1 0 and 1 5 1 6, the tubular sleeve 1 3 1 2 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the! tubular sleeve 1512 nnay be 
maintained in ciicumferential tension and the ends of the first and second tubular members, 1 5 1 0 and 
1516, may be maintained in circumferential compression. 

[001511 The use of the tubular sleeve 1512 during (a) tfie placement of the first and second tubular 
members, 1 5 1 0 and 1 5 1 6, in the structure 32 and (b) the radial expansion and plastic deformation of 
the first and second tubular members provides a number of significant benefits. For example, the 
tubular sleeve 1512 may prevent crack propagation during the radial expansion and plastic deformation 
of the first and second tubular members, 1510 and 1 5 16. h this manner, failure modes such as, for 
example, longitudinal cracks in the ends of the first and second tubular members, 1 5 1 0 and 1 5 1 6, may 
be limited in severity or eliminated all together. In addition, after completing the radial expansion and 
plastic deformation of the first and second tubular members, 1510 and ; 1 5 1 6, the tubular sleeve 1512 
may provide a fluid tight metal-to-metal seal between the exterior surface of tlie tubular sleeve and die 
interior surfaces of the end of the first and second tubular members. Furthermore, because, following 
the radial expansion and plastic deformation of the first and second tubular members, 1510 and 1516, 
the tubular sleeve 1512 may be maintained in circumferential compression and the ends of the first 
and second tubular members, 1510 and 1516, may be maintained in circumferential tension, axial loads 
and/or torque loads may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1512 
may also increase the collapse strength of the end portions of the first ^d second tubular members, 
1510 and 1516. 

[00152] Referring to Fig. 14a, a first tubular member 1610 includqs a resilient retaining ring 1612 
mounted within an annular recess 1614. As illustrated in Fig. 14b, the end of the first tubular member 
1610 is then inserted into and coupled to an end of a tubular sleeve 16i 6 including an internal flange 
1618 and annular recesses, 1620 and 1622, positioned on opposite sides of the internal flange, tapered 
portions, 1624 and 1626, on one end of the tubular sleeve, and tapered portions, 1628 and 1630, on the 
other end of the tubular sleeve. In an exemplary embodiment, the resilient retaining ring 1612 is 
thereby positioned at least partially in the annular recesses, 1614 and 1620, thereby coupling the first 
tubular member 1 6 1 0 to the tubular sleeve 1616, and the end of the first tubular member 1610 abuts 
one side of the internal flange 1618. During the coupling of the first tubular member 1610 to the 
tubular sleeve 1616, the tapered portion 1630 facilitates the radial compression of the resilient retaining 
ring 1612 during the insertion of the first tubular member into the tubular sleeve. 
[001531 As illustrated in Fig. 14c, an end of a second tubular member 1632 that includes a resilient 
retaining ring 1634 mounted within an annular recess 1636 is then inserted into and coupled to another 
end of the tubular sleeve 1616. In an exemplary embodiment, the resflient retaining ring 1634 is 
thereby positioned at least partially in the annular recesses, 1636 and 1 622, thereby coupling the 
second tubular member 1 632 to the tubular sleeve 1 6 1 6, and the end of the second tubular member 
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1 632 abuts another side of the internal flange 1618. During the coupling of the second tubular member 
1632 to the tubular sleeve 1616, the tapered portion 1626 facilitates the radial compression of the 
resilient retaining ring 1634 during the insertion of the second tubular member into the tubular sleeve. 
[00154] In an exemplary embodiment, as illustrated in Figs. 14d and 14e, the first and second 
tubular members, 1610 and 1632, and the tubular sleeve 1 616 may th^n be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, 1610 and 1632, may be from top to bottom or from bottom to top. 
[00155] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
fu^ and second tubular members, 1610 and 1632, the tubular sleeve 1616 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1616maybe 
maintained in circumferential tension, and the ends of the first and second tubular members, 1610 and 
1632, may be maintained in circumferential compression. 

[00156) The use of the tubular sleeve 1616 during (a) the placement of the first and second tubular 
members, 1610 and 1632, in the structure 32, and (b) the radial expansion and plastic deformation of 
the first and second tubular members provides a number of significant benefits. For example, the 
tubular sleeve 1616 protects the exterior surfaces of the ends of the first and second tubular members, 
1610 and 1632, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to the exterior surfaces of the ends of the jfirst and second tubular member, 1610 and 
1632, are prevented that could result in stress concentrations that could result in a catastrophic failure 
during subsequent radial expansion operations. Furtliemiore, the tubular sleeve 1616 may prevent 
crack propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 1610 and 1632. In this manner, failure modes such as, for example, longitudinal cracks in 
the ends of the first and second tubular members, 1610 and 1632, may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1610 and 1632, the tubular sleeve 1616 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the ends 
of the first and second tubular members. Furthermore, because, following the radial expansion and 
plastic defomiation of the first and second tubular members, 1610 and 1 632, the tubular sleeve 1616 
may be maintained in circumferential tension and the ends of the first and second tubular members, 
1610 and 1632, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. In addition, the tubular sleeve 1616 may also increase 
the collapse strength of the end portions of the first and second tubular members, 1610 and 1632. 
[00157] Referring to Fig. 1 5a, a first tubular member 1 700 defines a passage 1 702 and a 
counterbore 1704 at an end portion 1706. The counterbore 1704 includes a tapered shoulder 1708, an 
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annular recess 1710, non-tapered internal flireads, 1712, and tapered internal threads 1714. A second 
tubular member 1716 that defines a passage 1718 includes a recessed portion 1720 at an end portion 
1 722 that includes a tapered end portion 1 724 that is adapted to mate with die tapered shoulder 1 708 of 
the counterbore 1704 of the first tubular member 1700, non-tapered external threads 1726 adapted to 
mate with the non-tapered internal threads 1 7 12 of the counterbore of the first tubular member, and 
tapered external threads 1728 adapted to mate with the tapered intemalthreads 1714 of the counterbore 
of the first tubular member. A sealing ring 1730 is received within the annular recess 1710 of the 
counterbore 1704 of the of the first tubular member 1700 for fluidicly sealing the interface between the 
counterbore of the first tubular member and the recessed portion 1 720 of the second tubular member 
1716. In an exemplary embodiment, the threads, 1712, 1714, 1726, and 1728, are left-handed threads 
in order to prevent de-coupling of the first and second tubular members, 1 700 and 1716, during 
placement of the tubular members within tiie structure 32. In an exemplary embodiment, the sealing 
ring 1730 is an elastomeric sealing ring. 

[00158] A tubular sleeve 1732 that defines a passage 1734 for receiving the end portions, 1706 and 
1722, of the first and second tubular members, 1700 and 1716, respectively, includes an internal flange 
1736 that mates with and is received within an annular recess 1738 that is defined between an end face 
1740 of the end portion of the first tubular member and an end face 1742 of the recessed portion 1720 
of the end portion of the second tubular member. In this manner, the tubular sleeve 1732 is coupled to 
the first and second tubular members, 1700 and 1716. The tubular sleeve 1732 fiirther includes first 
and second internal annular recesses, 1744 and 1746, internal tapered flanges, 1748 and 1750, and 
external tapered flanges, 1752 and 1754. 

[00159] Sealing members, 1756 and 1758, are received within and mate with tlie internal annular 
recesses, 1744 and 1746, respectively, of the tubular sleeve 1732 that fluidicly seal the interface 
between the tubular sleeve and the first and second tubular members, 1700 and 1716, respectively. A 
sealing member 1760 is coupled to the exterior surface of the tubular sleeve 1732 for fluidicly sealing 
the interface between the tubular sleeve and the interior surface of the preexisting structure 32 
following the radial expansion of the first and second tubular memberi, 1700 and 1716, and the tubular 
sleeve using the expansion cone 34. In an exemplary embodiment, the sealing members, 1 756 and 
1758, may be, for example, elastomeric or non-elastomeric sealing meimbers fabricated firom nitrile, 
viton, or Teflon< materials. In an exemplary embodiment, the sealing member 1760 is fabricated fi-om 
an elastomeric material. 

[00160] In an exemplary embodiment, during the radial expansion and plastic deformation of the 
first and second tubular members, 1700 and 1716, the tubular sleeve 1732 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result of the radial expansion, the tubular 
sleeve 1732 may be maintained in circumferential tension and the end portions, 1706 and 1722, of the 
first and second tubular members, 1700 and 1716, may be maintained in circumferential compression. 
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Furrheimore, in an exemplaiy embodiment, during and following the radial expansion and plastic 
deformation of the first and second tubular members, 1700 and 1716, respectively: (a) the sealing 
members, 1756 and 1758, of the tubular sleeve 1732 engage and fluidicly seal the interface between 
the tubular sleeve and the end portions, 1706 and 1722, of the fiist and second tubular members, (b) 
the internal tapered flanges, 1748 and 1750, of the tubular sleeve engage, and couple the tubular sleeve 
to, the end portions of the first and second tubular members, (c) the e^jitemal tapered flanges, 1 752 and 
1 754, of the tubular sleeve engage, and couple the tubular sleeve to, the structure 32, and (d) the 
sealing member 1760 engages and fluidicly seals the interface between the tubular sleeve and the 



structure. 



[00161] In several exemplary embodiments, the first and second tubular members, 1700and 1716, 
are radially expanded and plastically defomied using the expansion cone 34 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of die following: (1) 
U.S. patent application serial no. 09/454,139, attorney docket no. 25791,03.02, filed on 12/3/1999, (2) 
U.S. patent application serial no. 09/510,913, attorney docket no. 257P1.7.02, filed on 2/23/2000, (3) 
U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) 
U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) 
U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed on 3/10/2000, (6) 
U.S. patent application serial no. 09/512,895, attorney docket no. 25791 .12.02, filed on 2/24/2000, (7) 
U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) 
U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) 
U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, 
(10) per patent application serial no. PCT/US00/i8635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, 
filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 
25791 .29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, 
(17) U.S. provisional patent application serial no. 60/165,228, attomey docket no. 25791.39, filed on 
1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attomey docket no. 
25791 .45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attomey 
docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233,638, attomey docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent application 
serial no. 60/237,334, attomey docket no. 25791.48, filed on 10/2/200D, (22) U.S. provisional patent 
application serial no. 60/270,007, attomey docket no. 25791 .50, filed on 2/20/2001, (23) U.S. 
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provisional patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, 
(24) U.S, provisional patent application serial no. 60/259^486, attorney docket no. 25791 .52, filed on 
1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791 .61, 
filed on 7/6/2001, (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 
25791.59, filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 
60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application 
serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 
12/27/2001 ; (32) U.S. provisional patent application serial no. 60/346,309, attorney docket no 
25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002; (35) U.S. provisional patent application 
serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002; (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/^6/2002; 
and (38) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 25791 .106, filed 
on 7/19/2002, the disclosures of wiiich are incorporated herein by refefence. 

(00162] In several alternative embodiments, the first and second tubular members, 1700 and 1716, 
are radially expanded and plastically deformed using other conventional methods for radially 
expanding and plastically deforming tubular members such as, for exatnple, internal pressurization 
and/or roller expansion devices such as, for example, that disclosed in U.S. patent application 
publication no. US 2001/0045284 Al, the disclosure of which is incorporated herein by reference. 
[00163] The use of the tubular sleeve 1732 during (a) the threaded coupling of the first tubular 
member 1700 to the second tubular member 1716, (b) the placement of the first and second tubular 
members in the structure 32, and (c) the radial expansion and plastic deformation of the first and 
second tubular members provides a number of significant benefits. For example, the tubular sleeve 
1732 protects the exterior surfaces of the end portions, 1706 and 1722, of the first and second tubular 
members, 1700 and 1716, during handling and insertion of the tubui^ members within the structure 
32. In this manner, damage to the exterior surfaces of the end portions, 1706 and 1722, of the first and 
second tubular member, 1700 and 1716, are prevented that could result in stress concentrations that 
could result in a catastrophic failure during subsequent radial expansion operations. Furthermore, the 
tubular sleeve 1732 provides an alignment guide that facilitates the irisertion and threaded coupling of 
the second tubular member 1716 to the first tubular member 1700. In this manner, misalignment that 
could result in damage to the threaded connections, 1712, 1714, 1726, and 1728, of the first and 
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second tubular members, 1700 and 1716, may be avoided. In addition^ during the relative rotation of 
the second tubular member with respect to the first tubular nnember, required during the tlireaded 
coupling of the first and second tubular members, the tubular sleeve 1732 provides an indication of to 
what degree the first and second tubular members are threadably coupled. For example, if the tubular 
sleeve 1732 can be easily rotated, that would indicate that the first and second tubular members, 1700 
and 1716, are not fully threadably coupled and in intimate contact with the internal flange 1736 of the 
tubular sleeve. Furthermore, the tubular sleeve 1732 may prevent crack propagation during the radial 
expansion and plastic deformation of the first and second tubular members, 1700 and 1716. In this 
manner, failure modes such as, for example, longitudinal cracks in the end portions, 1706 and 1722, of 
tlie first and second tubular members may be limited in severity or eliminated all together. In addition, 
after completing the radial expansion and plastic deformation of the fifet and second tubular members, 
1700 and 1716, the tubular sleeve 16 may provide a fluid tight metal-to-metal seal between interior 
surface of the tubular sleeve and the exterior surfaces of the end portions, 1 706 and 1 722, of the first 
and second tubular members. In this manner, fluidic materials are prevented from passing through the 
threaded connections, 1712, 1714, 1726, and 1728, of the first and second tubular members, 1700 and 
1716, into the annulus between the first and second tubular members and the structure 32. 
Furthenmore, because, following the radial expansion and plastic defoiimation of the first and second 
tubular members, 1700 and 1716, the tubular sleeve 1732 maybe mamtained in circumferential 
tension and the end portions, 1 706 and 1 722, of the first and second tubular members, 1 700 and 1716, 
may be maintained in circumferential compression, axial loads and/or torque loads may be transmitted 
through the tubular sleeve. In addition, the tubular sleeve 1 732 may also increase the collapse strength 
of the end portions, 1 706 and 1 722, of the first and second tubular members, 1 700 and 1 7 1 6. 
[00164] In an exemplary experimental implementation, following flie radial expansion and plastic 
defonnation of the first and second tubular members, 1 700 and 1 71 6, and the tubular sleeve 1 732, the 
threads, 1712, 1714, 1726, and 1728, of Ae end portions, 1706 and 1722, of the first and second 
tubular members were unexpectedly deformed such that a fluidic seal was unexpectedly formed 
between and among the threads of the first and second tubular members. In this manner, a fluid tight 
seal was unexpectedly provided between the first and second tubular member, 1700 and 1716, due to 
the presence of the tubular sleeve 1732 during the radial expansion and plastic deformation of the end 
portions, 1706 and 1722, of the first and second tubular members. 

[00165] In an exemplary embodiment, the rate and degree of radial expansion and plastic 
deformation of the first and second tubular members, 1700 and 1716, and the tubular sleeve 1732 are 
adjusted to generate sufficient localized heating to result in amorphous bonding or welding of the 
threads, 1712, 1714, 1726, and 1728. As a result, the first and second tubular members, 1700 and 
1716, may be amorphously bonded resulting a joint between the first and second tubulars that is nearly 
metallurgically homogeneous. 
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[00166] In an alternative embodiment, as illustrated in Fig. 15c, a metallic foil 1762 of a suitable 
alloy is placed between and among die threads, 1 7 1 2, 1 7 1 4, 1 726, and 1 728, and during the radial 
expansion and plastic deformation of the first and second tubular members, 1700 and 1716, and the 
tubular sleeve 1732, localized heating of the region proximate the threads, 1712, 1714, 1726, and 
1728, results in amorphous bonding or a brazing joint of the threads. As a result, Ac first and second 
tubular members, 1700 and 1716, may be amorphously bonded resulting a joint between the first and 
second tubulars that is nearly metallurgically homogeneous. 

[00167] In an exemplary embodiment, as illustrated in Fig. 16, a plurality of overlapping wellbore 
casing strings 1 800a- 1 800h, are positioned within a borehole 1 802 that traverses a subterranean source 
1 804 of geothermal energy. In this manner, geothermal energy may then be extracted jfrom the 
subtenranean source 1804 geothermal energy using conventional methods of extraction. In an 
exemplary embodiment, one or more of the wellbore casing strings 1 800 include one or more of the 
first and second tubular members, 10,28, 910, 938, 1010, 1036, 1110, 1128, 1210, 1232, 1310, 1328, 
1410, 1430, 1510, 1516, 1610, 1632, 1700 and/or 1716, that are coupled end-to-end and include one 
or more of the tubular sleeves, 16, 1 10, 210, 310, 410, 510, 610, 710, 810, 91 8, 1018, 11 16, 1216, 
1316, 1418, 1512, 1616 and/or 1732. 

[00168] III an exemplary embodiment, the wellbore casing strings, 1 800a-1800h, are radially 
expanded and plastically deformed in overlapping fashion within die borehole 1S02. 
[00169] For example, the wellbore casing string 1 800a is positioned within the borehole 1 802 and 
then radially expanded and plastically deformed. The wellbore casing ?tring 1 800b is then positioned 
within ttie borehole 1 802 in overlapping relation to the wellbore casing string 1800a and then radially 
expanded and plastically deformed. In this manner, a mono-diameter wellbore casing may be formed 
that includes the overlapping wellbore casing strings 1 800a and 1 800b, This process may then be 
repeated for wellbore casing strings 1 800C-1 800h. As a result, a mono-diameter wellbore casing may 
be produced tfiat extends firom a surfece location to the source 1 804 of geothermal energy in which the 
inside diameter of a passage 1806 defined by the interiors of the wellbore casing strings 1800a-l 800h 
is constant. In this manner, the geoth^mal energy from the source 1 804 may be eflficiently and 
economically extracted. Furthermore, because variations in the inside diameter of the wellbore casing 
strings 1800 is eliminated by the resulting mono-diameter design, the depth of the borehole 1 802 may 
be virtually limitless. As a result, using the teachings of the present exemplary embodiments, sources 
of geothermal energy can now be extracted from depths of over 50,000 feet. 
[00170] In several exemplary embodiments, the wellbore casing strings 1 800a-l 800h are radially 
expanded and plastically deformed using the expansion cone 34 using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application serial no. 09/454,139, 
attorney docket no. 25791 .03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/5 10,913, 
attorney docket no. 25791 .7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
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attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, 
attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, 
attorney docket no. 25791.16.02, filed on 2^4/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent ^plication serial no. 
PCTAJSOO/1 8635, attorney docket no. 25791 .25.02, filed on 7/9/2000, (1 1) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed ot 1 1/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, 
(1 3) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 25791 .34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 
25791 .36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. 
provisional patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 
60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application 
serial no. 60/259,486, attorney docket no. 25791 .52, filed on 1/3/2001, (25) U.S. provisional patent 
application serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. 
provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, 
(27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 25791 .67, filed on 
9/6/2001, (28) U.S. provisional patent application serial no. 60/33 18,386, attorney docket no. 
25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791.69, filed on 10/3/2001, (30) U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791 .70, filed on 12/10/2001; (3 1) U.S. provisional patent application serial no. 
60/343,674, attorney docket no. 25791.68, filed on 12/27/2001; (32) U.S. provisional patent 
application serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. 
provisional patent application serial no. 60/372,048, attorney docket no. 25791.93, filed on 4/12^002; 
(34) U.S. provisional patent application serial no. 60/380,147, attorney docket no. 25791 .104, filed on 
5/6/2002; (35) U.S. provisional patent application serial no. 60/387,486, attorney docket no. 
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25791.107, filed on 6/10/2002; (36) U.S. provisional patent application serial no. 60/387,961, attorney 
docket no. 25791. 108, filed on 6/12/2002; (37) U.S. provisional patent application serial no. 
60/391,703, attorney docket no. 25791 .90, filed on 6/26/2002; and (38) U.S. provisional patent 
application serial no. 60/397,284, attorney docket no. 25791.106, filed on 7/19/2002, the disclosures 6f 
which are incorporated herein by reference. 

I00171J Refeiring to Fig. 17a, a first tubular member 1900 defines a passage 1902 and a 
counterbore 1904 at an end portion 1906. The counterbore 1904 includes non-tapered internal threads 
1908, and tapered internal threads 1910. A second tubular member 1912 that defines a passage 1914 
includes a recessed portion 1916 at an end portion 1918 that includes non-tapered external ftreads 
1920 adapted to mate with the non-tapered internal threads 1908 of the counterbore of the first tubular 
member, and tapered external threads 1922 adapted to mate with the tapered internal threads 1910 of 
flie counterbore of the first tubular member. In an exemplary embodiment, the threads, 1908, 1910, 
1920, and 1922, are left-handed threads in order to prevent de-coupling of the first and second tubular 
members, 1900 and 1912, during handling of tubular members. 

[001721 A tubular sleeve 1924 that defines a passage 1926 for receiving the end portions, 1906 and 
1918, of the first and second tubular members, 1900 and 1912, respectively, includes an internal flange 
1928 that mates with and is received within an annular recess 1930 that is defined between an end face 
1932 of the end portion of the first tubular member and an end &ce 1934 of the recessed portion 1916 
of the end portion of the second tubular member. In this manner, the tubular sleeve 1924 is coupled to 
the first and second tubular members, 1900 and 1912. 

[00173] An adjustable expansion cone 1936 supported by a support member 1938 may then 
lowered into the first and second tubular members, 1900 and 1912, to a position proximate the vicuiify 
of the threads, 1908, 1910, 1920, and 1922. As illustrated in Fig. 17b, The expansion cone 1936 may 
then be controUably increased in size until the outside circumference of the expansion cone engages 
and radially expands and plastically deforms the end portions of the first and second tubular members, 
1900 and 1912, proximate the expansion cone. The expansion cone 1936 may then be displaced in the 
longitudinal direction 1940 thereby radially expanding and plastically deforming the remaining 
portions of the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
1910, 1920, and 1922. In several exemplary embodiments, the amount of radial expansion ranged 
fi-om less than about one percent to less than about five percent. 

[00174] After completing the radial expansion and plastic deformation of the portions 1942 of the 
first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 
1922, the expansion cone 1936 may then be controllably reduced in size until the outside 
circumference of the expansion cone disengages from the portion of the second tubular above the 
portion of the second tubular member in the vicinity of the threads. In this manner, only the portions 
1942 of the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 

39 



wo 2004/009950 PCT/US2003/020694 
1910, 1920, and 1922, are radially expanded and plastically deformed. 

[001751 In several exemplary embodiments, the portions 1942 of the first and second tubular 
members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, are radially expanded and 
plastically deformed using one or more of the methods and apparatus disclosed in one or more of the 
following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791 .7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502^50, attorney docket no. 25791 .8.02, filed on 
2/10/2000, (4)U.S. patent application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
1 1/1 5/1 999, (5) U.S. patent application serial no. 09/523,460, attorney ^docket no. 2579 1.11 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17,02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed 
on 4/26/2000, (10) PCX patent application serial no. PCT/USOO/18635, attorney docket no. 
25791 .25.02, filed on 7/9/2000, (11) U.S. provisional patent applicatidn serial no. 60/162,671, attorney 
docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U S. provisional patent application 
serial no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159,033, attorney docket no. 25791.37, filed on 
10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial no. 
60/221,443, attorney docket no. 25791 .45, filed on 7/28/2000, (19) UiS. provisional patent application 
serial no. 60/221,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. 
provisional patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, 
(22) U.S. provisional patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, attorney docket no. 
25791.51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application serial no. 60/303,740, 
attorney docket no. 25791 .61, filed on 7/6/2001, (26) U.S. provisional patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. provisional patent application 
serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001, (28) U.S. provisional patent 
application serial no. 60/33 1 8,386, attorney docket no. 25791 .67.02, filed on 9/1 0/2001, (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, (30) 
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U.S. utility patent application serial no. 10/016,467, attorney docket no. 25791.70, filed on 
12/10/2001; (31) U.S. provisional patent application serial no. 60/343,^74, attorney docket no. 
25791.68, filed on 12/27/2001; (32) U.S. provisional patent application serial no. 60/346,309, attorney 
docket no 25791.92, filed on 1/7/2002; (33) U.S. provisional patent application serial no. 60/372,048, 
attorney docket no. 25791.93, filed on 4/12/2002; (34) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791 .104, filed on 5/6/2002; (35) UJS. provisional patent application 
serial no. 60/387,486, attorney docket no. 25791.107, filed on 6/10/2002; (36) U.S. provisional patent 
application serial no. 60/387,961, attorney docket no. 25791.108, filed on 6/12/2002; (37) U.S. 
provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 6/26/2002; 
and (38) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 25791.106, filed 
on 7/19/2002, fte disclosures of which are incorporated herein by reference. 

100176] As illustrated in Fig. 1 7c, in an exemplary experimental implementation, prior to the radial 
expansion and plastic deformation of the portions 1942 of the first and second tubular members, 1900 
and 1912, in the vicinity of die threads, 1908, 1910, 1920, and 1922, a variable gap 1944 is typically 
present between the threads, 1908 and 1920, and 1910 and 1922, that may pennit fluidic materials to 
pass there through. The gap 1944 may be present, for example, in the radial, longitudinal and/or 
circumferential directions. The leakage of fluidic materials through the gap 1944 can cause serious 
problems, for example, in the extraction of subterranean fluids during oil or gas exploration and 
production operations, during the transport of hydrocarbons using underground pipelines, during the 
transport of pressurized fluids in a chemical processing plant, or within the heat exchanger tubes of a 
power plant. 

(001771 In an exemplary experimental implementation, as illustrated in Fig. 17d, following die 
radial expansion and plastic deformation of the portion 1942 of the first and second tubular members, 
1900 and 1912, in the vicinity of the direads, 1908, 1910, 1920, and 1922, the gap 1944 between the 
threads was unexpectedly eliminated thereby creating a fluid tight seal, As a result a fluid tight seal 
may be provided within the threads, 1908, 1910, 1920, and 1922, of the first and second tubular 
members, 1900 and 1912, without an elastomeric, or other conventional, sealing element present 
1001781 Furthermore, in an exemplary experimental implementation, following the radial 
expansion and plastic deformation of the portions 1942 of the first and second tubular members, 1 900 
and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 1922, afluid tight seal was also created 
between the interior circumference of the tubular sleeve 1924 and the exterior circumferences of the 
first and second tubular members, 1900 and 1912. 

100179) Thus, the teachings of the present illustrative embodiments of Figs. 17a-17d may also be 
used to provide a fluid tight seal between the first and second tubular members, 10, 28, 910, 938, 1010, 
1036, 1110, 1128, 1210, 1232, 1310, 1328, 1410, 1430, 1510, 1516, 1610, 1632, 1700 and/or 1716, 
that are coupled end-to-end and include one or more of the tubular sleeves, 16, 1 10, 210, 3 10, 410, 
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510,610,710,810,918, 1018, 1116, 1216, 1316, 1418, 1512, 1616 and/or 1732. A fluid tight seal 
may thereby be formed within the threaded connection between the adjacent tubular members and/or 
between the tubular sleeve and the adjacent tubular members. 

[00180] More generally, the teachings of die present illustrative embodiments may be used to solve 
the problem of providing a fluid tight seal between all types of tubular members such as, for example, 
wellbore casings, pipes, underground pipelines, piping used in the transport of pressurized fluids in a 
chemical processing plant, or within the heat exchanger tubes of a power plant. 
(00181] Furthermore, the teachings of the present illustrative embodiments may be used to solve 
the problem of providing a fluid tight seal between all types of tubular members such as, for example, 
wellbore casings, chemical processing pipes and underground pipelines, without having to radially 
expand and plastically deform the entire length of the tubular members. Instead, only those portions of 
the tubular members proximate the tubular sleeve provided adjacent to the joint between the tubular 
members needs to be radially expanded and plastically defomfied. Furthermore, in an exemplary 
embodiment, the amount of radial expansion and plastic deformation langed from less than about one 
percent to less than about five percent. As a result, the amount of time and resources typically needed 
to perform the radial expansion and plastic deformation is economical 

[00182] More generally, the teachings of the exemplary embodiments may be used to provide an 
inexpensive and reliable fluid tight seal between mbular members. In this manner, expensive and 
unreliable methods of providing a fluid tight seal between tubular members such as, for example, those 
methods utilized in the chemical processmg industries and in power plant heat exchangers may be 
replaced with the teachings of the present illustrative embodiments. 

[00183] Furthermore, the teachings of the exemplary embodiments provide a method of radially 
expanding and plastically deforming the ends of adjacent coupled tubular members in which the 
freedom of movement of the adjacent ends of the coupled tubular members is constrained by the 
presence of the tubular sleeve. As a result, during the subsequent radial expansion process, the 
adjacent ends of the coupled tubular members are compressed into the plastic region of the stress-strain 
curve. Consequently, the material of the adjacent ends of the coupled tubular members such as, for 
example, the internal and external threads, flow into and fill any gaps or voids that may have existed 
within the junction of the coupled tubular members thereby providing a fluid tight seal. The creation 
of the fluid tight seal within the junction of the adjacent tubular members was an unexpected result that 
was discovered during experimental analysis and testing of the present exemplary embodiments. In 
fact, also unexpectedly, during a further exemplary analysis and testing of the present exemplary 
embodiments, a fluid tight seal was maintained within the junction between two adjacent tubulars 
despite being bent over 60 degrees relative to one another. 

[00184] Thus the present exemplary embodiments will eliminate the need for expensive high 
precision threaded connection for tubular members in order to provide a fluid tight seal. Instead, a 
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fluid tight seal can now be provided using a combination of less expensive conventional threaded 
connection and a tubular sleeve that are then radially expanded to provide a fluid tight seal. TTius, the 
commercial application of the present exemplary embodiments will dramatically reduce the cost of oil 
and gas exploration and production. Furthermore, the teachings of the {^resent exemplary embodiments 
can be extended to provide a fluid tight seal between adjacent tubular members in other applications 
such as, for example, underground pipelines, piping in chemical processing plants, and piping in power 
plants, in which conventional, inexpensive, piping with conventional threaded connections can be 
coupled together with a tubular sleeve and then radially expanded to provide an inexpensive and 
reliable fluid tight seal between the adjacent pipe sections. 

[00185] Referring to Figs. 1 8a and 1 8b, in an alternative embodunent, a conventional rotary 
expansion tool 2000 may then lowered into the first and second tubular; members, 1900 and 1912, to a 
position proxmiate the vicinity of the threads, 1908, 1910, 1920, and 1922. In an exemplary 
embodiment, the rotary expansion tool 2000 may be, for example, a rotary expansion tool as disclosed 
in U.S. Patent Application Publication No. US 2001/0045284, published on November 29, 2001 , the 
disclosure of which is incorporated herein by reference. 

[00186] As illustrated in Fig. 18b, The rotaiy expansion tool 2000 tnay then be controllably 
increased in size and operated until the outside circumference of the rotary expansion tool engages and 
radially expands and plastically deforms the end portions of the first and second tubular members, 
1900 and 1912, proximate the expansion cone. The rotary expansion tool 2000 may then be displaced 
in the longitudinal direction 2002 thereby radially expanding and plastically deforming the remainmg 
portions of tiie first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 
1910, 1920, and 1922. In an exemplary embodiment, the amount of radial expansion is less than about 
five percent After completing the radial expansion and plastic defomtation of the portion 1942 of the 
first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, and 
1922, the rotary expansion tool 2000 may then be controllably reduced in size until the outside 
circumference of the expansion cone disengages from the portion of thje second tubular above the 
portion of the second tubular member in the vicinity of the threads. In this manner, only the portions of 
the first and second tubular members, 1900 and 1912, in the vicinity of the threads, 1908, 1910, 1920, 
and 1922, are radially expanded and plastically deformed. 

[00187] More generally still, as illustrated in Fig. 19, the teachings of the present exemplary 
embodiments provide a method 210O of providing a fluid tight seal between a pair of adjacent tubular 
members in which the location of a fluid leak may be detected in the junction between a pair of 
adjacent tubular members in step 2102. In an exemplary embodimentj in step 2102, a pressurized fluid 
may be injected through the adjacent coupled tubular members and the amount, if any, of any fluid 
leakage through the junctions between the adjacent tubular members monitored. 
[00188] If the amount of fluid leakage through the junctions of tha adjacent tubular members 
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exceeds a predetermined amount, then a tubular sleeve may then be coupled to and overlapping the 
junction between the adjacent tubular members in step 2104. And, finally, in step 2106, the portions 
of the tubular members proximate the tubular sleeve may then be radially expanded. In this manner, a 
cost efficient and reliable method for repairing leaks in the junctions between adjacent tubular 
members may be provided. 

(00189] Referring to Fig. 20, in an exemplary embodiment, after radially expanding and plastically 
deforming the first and second tubular members, 1900 and 1912, and the tubular sleeve 1924, an 
energy source 2202 may be operably coupled to the second tubular member. The energy source 2202 
may include, for example, a source of electrical, acoustic, and/or thermal energy. A controller 2204 
may also be operably coupled to the energy source 2202 for controlling the operation of the energy 
source. In an exemplary embodiment, the first and second tubular members, 1900 and 1912, and the 
tubular sleeve 1924 are positioned within a borehole 2206 that traversas a subterranean formation 
2208, and the energy source 2202 and the controller 2204 are positioned on the surface. 
[00190] During operation, electrical, acoustic, and/or thermal energy may then be transmitted 
through the first and second tubular members, 1900 and 1912, and flie tubular sleeve 1924, using the 
energy source 2202 and controller 2204. In an exemplary embodiment, the first tubular member 1900 
may be operably coupled to an earth ground 2206 such as, for example, a subterranean formation. In 
this manner, the transmission of electrical, acoustic, and/or thermal energy through the tubular 
members, 1900 and 1912, and the tubular sleeve 1924, may be enhanced. The enhanced couplmg of 
the first and second tubular members, 1900 and 1912, provided by the addition of the tubular sleeve 
1924 during the radial expansion process, provides a enhanced conductive pathway for electrical, 
thermal, and/or acoustic energy. 

[00191] In an exemplary embodiment, the transmitted electrical, acoustic, and/or thermal energy 
may be used, for example, to transmit communication signals to downhole tools, heat the first and 
second tubular members, 1900 and 1912, and tubular sleeve 1924, and/or to inject energy into the 
surrounding subterranean formation. In this manner, information may be transmitted through the 
tubular members, 1900 and 1912, and tubular sleeve 1924 to downhole tools. As will be recognized 
by persons having ordinaiy skill in the art, the transmission of an electrical current through the first and 
second tubular members, 1 900 and 1912, will cause resistance heating of the tubular members. In this 
manner, the surrounding subterranean formation may be heated to thereby facilitate the extraction and 
recovery of hydrocarbons. 

[00192] More generally, the teachings of the exemplary embodimeiit of Fig. 20 may be applied to 
one or more of the teachings of the exemplary embodiments of Figs, la-19 in order to transmit 
electrical, acoustic, and/or thermal energy through the corresponding radially expanded and plastically 
deformed tubular members and sleeves. In particular, the enhanced coupling of the tubular members 
of the exemplary embodiments of Figs, la-19, provided by the addition of the corresponding tubular 
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sleeves during the radial expansion process, provides an enhanced conductive pathway for the 
transmission of electrical, thermal and/or acoustic energy through the radially expanded tubular 
members. 

[O0193] More generally still, the teachings of Fig. 20 may applied to the one or more of the 
teachings of the exemplary embodiments of Figs, la-19 in order to traiksmit electrical, acoustic, and/or 
thermal energy through the corresponding tubular members and sleeves, prior to the radial expansion 
and plastic deformation of the tubular members and sleeves. In particular, the enhanced coupling of 
the tubular members of the exemplary embodiments of Figs, la-19, provided by the addition of the 
corresponding tubular sleeves, prior to fte radial expansion process, provides an enhanced conductive 
pathway for die transmission of electrical, thermal and/or acoustic energy through the radially 
expanded tubular members. 

[00194] Referring to Fig. 2 1 , an exemplary embodiment of a dual well completion system 2300 
includes an inner tubing string 2302 and an outer tubing string 2304 that are positioned and supported 
within a borehole 2306 that traverses a subterranean formation 2308. The inner tubing string 2302 
includes a first tubular member 23 10 that is threadably coupled to a second tubular member 23 12. The 
inner tubing string 2302 further includes a tubular sleeve 23 14 that coupled to the ends of the first and 
second tubular members, 23 10 and 2312. The outer tubing string 2304 includes a first tubular member 
23 1 6 that is threadably coupled to a second tubular member 23 1 8. The outer tubing string 2304 further 
includes a tubular sleeve 2320 that is coupled to the ends of the first and second tubular members, 
2316 and 2318. 

[D01951 In an exemplary embodiment, the first tubular members, 23 1 0 and 23 1 6, may be any one 
ofthe tubular members, 28, 938, 1036, 1128, 1232, 1328, 1430, 1516, 1632. 1716, or 1912, described 
above with reference to Figs, la-20, the second tubular members, 2312 and 2318, maybe any of the 
tubular members, 10, 910, 1010, 1110, 1210, 1310, 1410, 1510, 1610, 1700, or 1900, described above 
with reference to Figs, la-20, and the tubular sleeves, 23 14 and 2320, may be any one ofthe tubular 
sleeves, 16, 110,210, 310,410, 510,610,710, 810,918, 1018, 1116, 1216, 1316, 1418, 1512, 1616, 
1732, or 1924 , described above with reference to Figs, la-20. 

[00196] In an exemplary embodiment, the outer tubing string 2304 is positioned within the 
borehole 2306, with the lower portion of the outer tubing string positioned above and proximate a 
producing subterranean zone 2322, and radially expanded and plastically deformed as described above 
with reference to Figs, la-20. In an exemplary embodiment, the upper portion ofthe outer tubing 
string 2304 is supported, for example, by coupling the upper portion ofthe outer tubing string to a 
wellbore casing. The inner tubular string 2302 is then positioned within the borehole 2306, with the 
lower portion ofthe inner tubing string positioned above and proximate another producing zone 2324, 
and radially expanded and plastically deformed as described above with reference to Figs, la-20. In an 
exemplary embodiment, the upper portion of the inner tubing string 2302 is supported, for example, by 
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coupling the upper portion of the inner tubing string to a wellbore casing. In this manner, an annular 
flow passage 2326 is defined between the inner and outer tubing strings, 2302 and 2304, and a flow 
passage 2328 is defined within the inner tubing string. In an exemplary embodiment, conventional 
packers, 2330 and 2332, are coupled to the lower portions of the outer and inner tubing strings, 2304 
and 2302, respectively, for fluidicly isolating the producing zones, 2322 and 2324 firom one another. 
Furthermore, the packers, 2330 and 2332, in an exemplary embodiment, also fluidicly isolate the 
annular passage 2326 from the passage 2328, as well as fluidicly isolate the annular passage 2326 and 
the passage 2328 from an annular passage 2334 defined between the outer tubing string 2304 and the 
borehole 2306. 

[00197] During operation of the dual well completion system 2300, fluidic materials within the 
producing zone 2322 are conveyed out of the borehole 2306 through the annular passage 2326, and 
fluidic materials within the producing zone 2324 are conveyed out of the borehole through the annular 
passage 2328. In this manner, the dual well completion system 2300 permits simultaneous and/or 
separate extraction of fluidic materials from the producing zones, 2322 and 2324. Furthermore, the use 
of the tubular sleeves, 2314 and 2320, in the inner and outer tubing strings, 2302 and 2304, 
respectively, permits an increased volumetric flow of fluidic materials through the annular passage 
2326 and the passage 2328. In particular, in an exemplary embodiment, the use of the tubular sleeves, 
2314 and 2320, in the inner and outer tubing strings, 2302 and 2304, in combination witii first and 
second tubular members, 23 1 0 and 23 12 and 23 16 and 23 1 8, respectively, having conventional 
threaded connections, increases the permissible radial clearances between the inner and outer tubing 
strings thereby increasing the maximum volumetric flow rates through the annular passage 2326 and 
the passage 2328. 

[00198] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has been described that includes inserting an end of the first tubular member 
into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve, threadably 
coupling the ends of the first and second tubular member within the tubular sleeve until both ends of 
the first and second tubular members abut the internal flange of the tubular sleeve, and displacing an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, the internal flange of the tubular sleeve is positioned between the ends of the tubular 
sleeve. In an exemplary embodiment, the internal flange of the tubular sleeve is positioned at one end 
of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the tubular 
members. In an exemplary embodiment, the method further includes placing the tubular members in 
another structure, and displacing the expansion cone through the interiors of the first and second 
tubular members. In an exemplary embodiment, the method further includes radially expanding the 
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tubular sleeve into engagement with the structure. In an exemplary embodiment, the method further 
includes sealing an annulus between the tubular sleeve and the otfier structure. In an exemplary 
embodiment, the other structure comprises a wellbore. In an exemplary embodiment, the other 
structure comprises a wellbore casing. In an exemplary embodiment, the tubular sleeve further 
comprises a sealing element coupled to tiie exterior of the tubular sleevie. In an exemplary 
embodiment, the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non- 
metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplaiy embodiment, the 
tubular sleeve is ceramic. In an exemplary embodiment, the method further includes breaking die 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more longitudinal 
slots. In an exemplary embodmient, the tubular sleeve includes one or more radial passages. 
[00199] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of the first tubular 
member into an end of a tubular sleeve, coupling the end of the tubular sleeve to the end of the first 
tubular member, inserting an end of the second tubular member into another end of the tubular sleeve, 
threadably coupling the ends of the first and second tubular member within the tubular sleeve, coupling 
the other end of the tubular sleeve to the end of the second tubular member, and displacing an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, coupling the ends of the tubular sleeve to the ends of the; first and second tubular 
members includes coupling the ends of the tubular sleeve to the ends of the first and second tubular 
members using locking rings. In an exemplary embodiment, coupling the ends of die tubular sleeve to 
the ends of the first and second tubular members usmg locking rings includes wedging the locking 
rings between the ends of the tubular sleeve and the ends of the first aad second tubular members. In 
an exemplary embodiment, coupling the ends of the tubular sleeve to the ends of the first and second 
tubular members using locking rings includes affixing the locking rings to the ends of the first and 
second tubular members. In an exemplary embodiment, the locking rings are resilient. In an 
exemplary embodiment, the locking rings are elastomeric. In an exemplary embodiment, coupling the 
ends of the tubular sleeve to the ends of the fu^t and second tubular members includes crimping the 
ends of the tubular sleeve onto the ends of the first and second tubular members. In an exemplary 
embodiment, the tubular sleeve further includes one or more sealing members for sealing the interface 
between the tubular sleeve and at least one of the tubular members. In an exemplary embodiment, the 
method further includes placing the tubular members in another structure, and displacing the expansion 
cone through the interiors of the first and second tubular members. In an exemplary embodiment, the 
method further includes radially expanding the tubular sleeve into engagement with the structure. In 
an exemplary embodiment, the method further includes sealing an annulus between the tubular sleeve 
and the other structure. In an exemplary embodiment, the other structure is a wellbore. In an 
exemplary embodiment, the other structure is a wellbore casing. In an exemplary embodiment, the 
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tubular sleeve further includes a sealing element coupled to the exterior of the tubular sleeve. In an 
exemplary embodiment, the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve 
is non-metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary 
embodiment, the tubular sleeve is ceramic. In an exemplary embodimont, the method further includes 
breaking the tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more 
longitudinal slots. In an exemplary embodiment, the tubular sleeve includes one or more radial 
passages. 

[00200] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that mcludes inserting an end of a tubular sleeve 
having an external flange into an end of the first tubular member until the external flange abuts the end 
of the first tubular member, inserting the other end of the tubular sleeve into an end of a second tubular 
member, threadably coupling the ends of the first and second tubular member within the tubular sleeve 
until bofli ends of the first and second tubular members abut the external flange of the tubular sleeve, 
and displacing an expansion cone through the interiors of the first and second tubular members. In an 
exemplary embodiment, the external flange of the tubular sleeve is positioned between the ends of the 
tubular sleeve. In an exemplary embodiment, the external flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or 
more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. In an exemplary embodiment, the method further includes placing the tubular 
members in another structure, and displacing the expansion cone through the interiors of the first and 
second tubular raembere. In an exemplary embodiment, the other structure comprises a wellbore. In 
an exemplary embodiment, the other structure comprises a wellbore casing. In an exemplary 
embodiment, Ae tubular sleeve is metallic. In an exemplary embodhnent, the tubular sleeve is non- 
metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the 
tubular sleeve is ceramic. In an exemplary embodiment, the method fbrther includes breaking the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more longitudinal 
slots. In an exemplary embodiment, the tubular sleeve includes one or more radial passages. 
100201] A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has also been described that includes inserting an end of the first tubular 
member into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve into abutment 
with the intemal flange, coupling the ends of the first and second tubular member to the tubular sleeve, 
and displacing an expansion cone through the interiors of the first and second tubular members. In an 
exemplary embodiment, the intemal flange of the tubular sleeve is positioned between the ends of the 
tubular sleeve. In an exemplary embodiment, the intemal flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further comprises one 
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or more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular members. In an exemplary embodiment, the method further iricludes placing the tubular 
members in another structure, and displacing the expansion cone through the interiors of the first and 
second tubular members. In an exemplary embodiment, the method fijrther includes radially 
expandmg the tubular sleeve into engagement witfi the structure. In ad exemplary embodiment, the 
method fiirdier includes sealing an annulus between the tubular sleeve and the other structure. In an 
exemplary embodiment, the other structure is a wellbore. In an exemplary embodiment, the other 
structure is a wellbore casing. In an exemplary embodiment, the tububr sleeve further includes a 
sealing element coupled to the exterior of the tubular sleeve. In an exemplary embodiment, the tubular 
sleeve is metallic. In an exemplary embodiment, the tubular sleeve is iion-metallic. In an exemplary 
embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the tubular sleeve is ceramic. 
In an exemplary embodiment, the method further includes breaking th0 tubular sleeve. In an 
exemplary embodiment, the tubular sleeve includes one or more longitudinal slots. In an exemplary 
embodiment, the tubular sleeve includes one or more radial passages. In an exemplary embodiment, 
coupling the ends of the first and second tubular member to the tubular sleeve includes heating the 
tubular sleeve and inserting the ends of the first and second tubular metaibers into the tubular sleeve. In 
an exMnplary embodiment, coupling the ends of the first and second tubular merhlw to the tubular 
sleeve includes coupling the tubular sleeve to the ends of the first and second tubular members using a 
locking ring. 

[00202] A method has been described that includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member td another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, and radially expanding and 
plastically deforming the fu^t tubular member and the second tubular ihember. In an exemplary 
embodiment, the tubular sleeve includes an internal flange. In an exemplary embodiment, coupling the 
end of the first tubular member to the end of the tubular sleeve includes inserting the end of the first 
tubular member into tiie end of the tubular sleeve into abutment with the internal flange. In an 
exemplary embodiment, coupling the end of the second tubular member to the other end of the tubular 
sleeve includes inserting the end of the second tubular member into the other end of the tubular sleeve 
into abutment with the internal flange. In an exemplary embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes inserting the end of the second tubular 
member into the other end of the tubular sleeve into abutment with the internal flange. In an 
exemplary embodiment, the tubular sleeve includes an external flange. In an exemplary embodiment, 
coupling the end of the first tubular member to the end of the tubular sleeve includes inserting the end 
of the tubular sleeve into the end of the first tubular member until the and of the fu^t tubular member 
abuts the external flange. In an exemplary embodiment, coupling the end of the second tubular 
member to the other end of the tubular sleeve includes inserting the other end of the tubular sleeve into 
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the end of the second tubular member until the end of the second tubul v member abuts the external 
flange. In an exemplary embodiment, coupling the end of the second tubular member to the other end 
of the tubular sleeve includes inserting the other end of the tubular sleeve into the end of the second 
tubular member until the end of the second tubular member abuts the external flange. In an exemplary 
embodiment, coupling the end of the first tubular member to tfie end of the tubular sleeve includes 
inserting a retaining ring between the end of the iSrst tubular member and the end of the tubular sleeve. 
In an exemplaiy embodiment, coupling the end of the second tubular qiember to the other end of the 
tubular sleeve includes inserting another retaining ring between the en4 of the second tubular member 
and the other end of the tubular sleeve. In an exemplary embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes inserting a retaining ring between the 
end of the first tubular member and the other end of the tubular sleeve. In an exemplaiy embodiment, • 
the retaining ring is resilient. In an exemplary embodiment, the retaining ring and the other retaining 
ring are resilient. In an exemplary embodiment, the retaining ring is resilient. In an exemplary 
embodiment, coupling the end of the first tubular member to the end of the tubular sleeve includes 
deforming the end of the tubular sleeve. In an exemplary embodiment, coupling the end of the second 
tubular member to the other end of the tubular sleeve includes deforming the other end of the tubular 
sleeve. In an exemplaiy embodiment, coupling the end of the second tubular member to the other end 
of the tubular sleeve includes deforming the other end of the tubular sleeve. In an exemplary 
embodiment, coupling the end of the first tubular member to the end of the tubular sleeve includes 
coupling a retaining ring to the end of the first tubular member. In an exemplary embodiment, 
coupling the end of the second tubular member to the other end of the tubular sleeve includes coupling 
another retaining ring to the end of the second tubular member. In an exemplary embodiment, 
coupling the end of the second tubular member to the other end of the tubular sleeve includes coupling 
a retaining ring to the end of the second tubular member. In an exemplary embodiment, the retaining 
ring is resilient. In an exemplary embodiment, the retaining ring and the other retaining ring are 
resilient In an exemplary embodiment, the retaining ring is resilient In an exemplary embodiment, 
coupling the end of the fu^ tubular member to the end of the tubular sleeve includes heating the end of 
the tubular sleeve, and inserting the end of the first tubular member into the end of the tubular sleeve. 
In an exemplary embodiment, coupling the end of the second tubular member to the other end of the 
tubular sleeve includes heating the other end of the tubular sleeve, and inserting the end of the second 
tubular member into the other end of the tubular sleeve. In an exemplary embodiment, coupling die 
end of the second tubular member to the other end of the tubular sleeve includes heating the other end 
of the tubular sleeve, and inserting the end of the second tubular member into the other end of the 
tubular sleeve. In an exemplary embodiment, coupling the end of the first tubular member to the end 
of the tubular sleeve includes inserting the end of the first tubular member into the end of the tubular 
sleeve, and latching the end of the first tubular member to the end of the tubular sleeve. In an 
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exemplary embodiment, coupling the end of the second tubular member, to the other end of the tubular 
sleeve includes inserting the end of the second tubular member into the end of the tubular sleeve, and 
latching the end of the second tubular member to the other end of the tubular sleeve. In an exemplary 
embodiment, coupling the end of the second tubular member to the other end of the tubular sleeve 
includes inserting the end of the second tubular member into the end of the tubular sleeve, and latching 
the end of the second tubular member to the other end of tiie tubular sleeve. In an exemplary 
embodiment, the tubular sleeve further comprises one or more sealing members for sealing the 
interface between the tubular sleeve and at least one of the tubular members. In an exemplary 
embodiment, the method further includes placing the tubular members m another structure, and then 
radially expanding and plastically deforming the first tubular member ztd the second tubular member. 
In an exemplary embodiment, the method further includes radially expanding the tubular sleeve into 
engagement with the structure. In an exemplary embodiment, the method further includes sealing an 
annulus between the tubular sleeve and the other structure. In an exemplary embodiment, the other 
structure is a wellbore. In an exemplary embodiment, the other structure is a w^ellbore casing. In an 
exemplary embodiment, the tubular sleeve fiirther includes a sealing elqment coupled to the exterior of 
the tubular sleeve, hi an exemplary embodiment, the tubular sleeve is metallic. In an exemplary 
embodiment, the tubular sleeve is non-metallic. In an exemplary embodiment, the tubular sleeve is 
plastic. In an exemplary embodiment, the tubular sleeve is ceramic. In an exemplary embodiment, the 
method further includes breaking the tubular sleeve, in an exemplary embodiment, the tubular sleeve 
includes one or more longitudinal slots. In an exemplary embodiment, the tubular sleeve includes one 
or more radial passages. In an exemplary embodiment, radially expanding and plastically deforming 
the first tubular member, the second tubular member, and the tubular sleeve includes displacing an 
expansion cone within and relative to the first and second tubular members. In an exemplary 
embodiment, radially expanding and plastically deforming the first tubular member, the second tubular 
member, and the tubular sleeve includes applying radial pressure to the! interior surfaces of the first and 
second tubular member using a rotating member. In an exemplary embodiment, the method further 
includes amorphously bonding the furst and second tubular members during the radial expansion and 
plastic deformation of the first and second tubular members. In an exemplary embodiment, the method 
further includes welding the fu^t and second tubular members during the radial expansion and plastic 
deforaiation of the first and second tubular members. In an exemplary embodiment, the method further 
includes providing a fluid tight seal within the threaded coupling between the first and second tubular 
members during the radial expansion and plastic deformation of the first and second tubular members. 
In an exemplary embodiment, the method further includes placing the tubular sleeve in circumferential 
tension, placing the end of the first tubular member in circumferential compression, and placing the 
end of the second tubular member in circumferential compression. In an exemplary embodiment, the 
method further includes placing the tubular sleeve in circumferential compression, placing the end of 
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the first tubular member in circumferential tension, and placing the eild of the second tubular member 
in circumferential tension. In an exemplary embodiment, radially expanding and plastically defonning 
the first tubular member and the second tubular member includes radially expanding and plastically 
deforming only the portions of the first and second members proximate the tubular sleeve. In an 
exemplary embodiment, the method further includes providing a fluid tight seal between the tubular 
sleeve and at least one of the first and second tubular members. In an exemplary embodiment, the first 
tubular member includes internal threads, and the second tubular member includes external threads that 
engage the internal threads of the first tubular member. In an exemplary embodiment, radially 
expanding and plastically deforming the first tubular member and the^second tubular member includes 
radially expanding and plastically deforming only the portions of the first and second members 
proximate the threads of the first and second tubular members. In an exemplary embodiment, tiie 
method further includes providing a fluid tight seal between the threads of the first and second tubular 
members. In an exemplary embodiment, the method further includes providing a fluid tight seal 
between the tubular sleeve and at least one of the first and second tubular members. In an exemplary 
embodiment, the first and second tubular members are wellbore casings. In an exemplary embodiment, 
the first and second tubular members are pipes. 

[00203] A method has been described that includes providing a tubular sleeve including an internal 
flange positioned between the ends of the tubular sleeve, inserting an end of a first tubular member into 
an end of the tubular sleeve into abutment with the internal flange, inserting an end of a second tubular 
member into another end of the tubular sleeve into abutment the internal flange, threadably coupling 
the ends of the first and second tubular members, radially expanding dnd plastically deforming the first 
tubular member and the second tubular member, placing the tubular sleeve in circumferential tension, 
placing the end of the first tubular member in circumferential compression, and placing the end of the 
second tubular member in circumferential compression. 

[00204] A method has been described that includes providing a tvi)ular sleeve including an 
external flange positioned between the ends of the tubular sleeve, inserting an end of the tubular sleeve 
into an end of a first tubular member until the end of the first tubular member abuts with the external 
flange, inserting another end of the tubular sleeve into an end of the second tubular member until the 
end of the second tubular member abuts the external flange, threadably coupling the ends of the first 
and second tubular members, radially expanding and plastically deforming the first tubular member 
and the second tubular member, placing the tubular sleeve in circumferential compression, placing the 
end of the first tubular member in circumferential tension, and placing the end of the second tubular 
member in circumferential tension. 

[00205] A method has been described that includes providing a tubular sleeve including an internal 
flange positioned between the ends of the tubular sleeve, inserting an end of a first tubular member into 
an end of the tubular sleeve into abutment with the internal flange, insierting an end of a second tubular 
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member into another end of the tubular sleeve into abutment the internal flange, threadably coupling 
the ends of the first and second tubular members, riadially expanding arid plastically deforming only the 
portions of the first tubular member and the second tubular member proximate the threads of the first 
and second tubular members, placing the tubular sleeve in circumferential tension, placing the end of 
the first tubular member in circumferential compression, and placing the end of the second tubular 
member in circumferential compression. 

[00206] A method has been described that includes providing a tubular sleeve including an 
external flange positioned between the ends of the tubular sleeve, inserting an end of the tubular sleeve 
into an end of a first tubular member until the end of the first tubular member abuts with the external 
flange, inserting another end of the tubular sleeve into an end of the sepond tubular member until the 
end of the second tubular member abuts the external flange, threadably coupling the ends of the first 
and second tubular members, radially expanding and plastically defomaing only the portions of the first 
tubular member and the second tubular member proximate the threads of the first and second tubular 
members, placing the tubular sleeve in circumferential compression, placing the end of the first tubular 
member in circumferential tension, and placing the end of the second tubular member in 
circumferential tension. 

[00207] An apparatus has been described that includes a tubular sleeve, a first tubular member 
coupled to an end of the tubular sleeve, and a second tubular member coupled to another end of the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve is in circumferential tension, the end 
portion of the first tubular member is in circumferential compression, and the end portion of the second 
tubular member is in circumferential compression. In an exemplary eipbodiment, the tubular sleeve is 
in circumferential compression, tlie end portion of the first tubular member is in circumferential 
tension, and the end portion of the second tubular member is in circumferential tension. In an 
exemplary embodiment, the tubular sleeve includes an internal flange. In an exemplary embodiment, 
the end portion of the first tubular member is received within an end of the tubular sleeve, and the end 
portion of the second tubular member is received within another end of the tubular sleeve. In an 
exemplary embodiment, the end portions of the first and second tubular members abut the internal 
flange of the tubular sleeve. In an exemplary embodiment, tiie end portion of the first tubular member 
is received within an end of the tubular sleeve. In an exemplary embodiment, the end portions of the 
first and second tubular members abut the internal flange of the tubular sleeve. In an exemplary 
embodiment, the end portion of the second tubular member is received within an end of the tubular 
sleeve. In an exemplary embodiment, the end portions of the first and second tubular members abut 
the internal flange of the tubular sleeve. In an exemplary embodiment, the internal flange of the 
tubular sleeve is positioned between the ends of the tubular sleeve. In an exemplary embodiment, the 
internal flange of the tubular sleeve is positioned at an end of the tubular sleeve. In an exemplary 
embodiment, the tubular sleeve includes an external flange. In an exemplary embodiment, an end 
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portion of the tubular sleeve is received within tiie first tubular member, and another end portion of the 
tubular sleeve is received within the end portion of the second tubular inember. In an exemplary 
embodiment, the end portions of the first and second tubular members abut the external flange of the 
tubular sleeve. In an exemplary embodiment, an end portion of the tubular sleeve is received within 
the end portion of the first tubular member. In an exemplary embodiment, the end portions of the first 
and second tubular members abut the external flange of the tubular sleeve. In an exemplary 
embodiment, an end portion of the tubular sleeve is received within the end portion of the second 
tubular member. In an exemplary embodiment, the end portions of th9 first and second tubular 
members abut the external flange of the tubular sleeve. In an exemplary embodiment, the external 
flange of the tubular sleeve is positioned between the ends of the tubular sleeve. In an exemplary 
embodiment, the external flange of the tubular sleeve is positioned at an end of the tubular sleeve. In 
an exemplary embodiment, the tubular sleeve further comprises one or more sealing members for 
sealing the interface between the tubular sleeve and at least one of the tubular members. In an 
exemplary embodiment, the apparatus further includes a retaining ring positioned between the end of 
the first tubular member and the end of the tubular sleeve. In an exemplary embodiment, the apparatus 
further includes anodier retaining ring positioned between the end of Ihe second tubular member and 
the other end of the tubular sleeve. In an exemplary embodiment, tlie apparatus further includes a 
retaining ring positioned between the end of the first tubular member ^d the other end of the tubular 
sleeve. In an exemplary embodiment, the retaining ring is resilient In an exemplary embodimrat, the 
retaining ring and the other retaining ring are resilient In an exemplary embodiment, the retaining ring 
is resilient. In an exemplary embodiment, the end of the tubular sleeve is deformed onto the end of the 
first tubular member. In an exemplary embodiment, the other end of the tubular sleeve is deformed 
onto the end of the second tubular member. In an exemplary embodiment, the other end of the tubular 
sleeve is deformed onto the end of the second tubular member. In an:exemplary embodiment, the 
apparatus further includes a retaining ring coupled to the end of the first tubular member for retaining 
the tubular sleeve onto the end of the first tubular member. In an exemplary embodiment, the 
apparatus further includes another retaining ring coupled to the end of the second tubular member for 
retaining the other end of the tubular sleeve onto the end of the second tubular member. In an 
exemplary embodiment, the apparatus further includes a retaining ring coupled to the end of the second 
tubular member for retaining the other end of the tubular sleeve onto the end of the second tubular 
member. In an exemplary embodiment, the retaining ring is resilient, In an exemplary embodiment, 
the retaining ring and the other retaining ring are resilient In an exemplary embodiment, the retaining 
ring is resilient. In an exemplary embodiment, the apparatus further includes a locking ring for 
coupling the end of the first tubular member to the end of the tubular sleeve. In an exemplary 
embodiment, the apparatus further includes another locking ring for coupling the end of the second 
tubular member to the other end of the tubular sleeve. In an exemplary embodiment, the apparatus 
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further includes a locking ring for coupling the end of the second tubular member to the other end of 
the tubular sleeve. In an exemplary embodiment, the apparatus further includes a structure for 
receiving the first and second tubular members and the tubular sleeve, and the tubular sleeve contacts 
the interior surface of the structure. In an exemplary embodiment, flie tubular sleeve further includes a 
sealing member for fluidicly sealing the interface between the tubular sleeve and the structure. In an 
exemplary embodiment, the other structure is a wellbore. In an exemplary embodiment, the other 
structure is a wellbore casing. In an exemplary embodiment, the tubular sleeve further includes a 
sealing element coupled to the exterior surface of the tubular sleeve. In an exemplary embodiment, the 
tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non-metaUic. In an 
exemplary embodiment, the tubular sleeve is plastic. In an exemplary embodiment, the tubular sleeve 
is ceramic. In an exemplary embodiment, the tubular sleeve is frangible. In an exemplary 
embodiment, the tubular sleeve includes one or more longitudinal slots^ In an exemplary embodiment, 
the tubular sleeve includes one or more radial passages. In an exemplary embodiment, the first and 
second tubular members are amorphously bonded. In an exemplary embodiment, the first and second 
tubular members are welded. In an exemplary embodiment, the mtemal threads of the first tubular . 
member and the internal threads of the second tubular member together provide a fluid tight seal. In an 
exemplary embodimCTit, only the portions of the first and second tubular members proximate the 
tubular sleeve are plastically deformed. In an exemplary embodiment, a fluid tight seal is provided 
between the tubular sleeve and at least one of the first and second tubular members. In an exemplary 
embodiment, the first tubular member includes internal threads; and wherein the second tubular 
member includes external threads that engage the mtemal threads of the first tubular member. In an 
exemplary embodiment, only the portions of fte first and second members proximate the threads of the 
first and second tubular members are plastically deformed. In an exemplary embodiment, a fluid tight 
seal is provided between the threads of the first and second tubular members. In an exemplary 
embodiment, a fluid ti^t seal is provided between the tubular sleeve and at least one of the first and 
second tubular members. 

100208] An apparatus has been described Aat includes a tubular sleeve includuig an internal flange 
positioned between the ends of the tubular sleeve, a first tubular member received withm an end of the 
tubular sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with tiie internal flange that 
comprises external threads tiiat engage the internal threads of the first tubular member. The tubular 
sleeve is in circumferential tension, the end of first tubular member is in circumferential compression, 
and the end of the second tubular member is in circumferential compression. 
[002091 An apparatus has been described that includes a tubular sleeve comprising an external 
flange positioned between the ends of the tubular sleeve, a first tubular member that receives an end of 
the tubular sleeve and abuts the external flange that comprises internal threads, and a second tubular 

55 



wo 2004/009950 PCTAJS2003/020694 

member that receives another end of the tubular sleeve that abuts the external flange that comprises 
external threads that engage the internal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the first tubular member is in circumfereiitial tension, and the second 
tubular member is in circumferential tension. 

[00210] An apparatus has been described that includes a tubular slieeve comprising an internal 
flange positioned between the ends of the tubular sleeve, a first tubular member received within an end 
of the tubular sleeve in abutment with the internal flange that comprises internal threads, and a second 
tubular member received within another end of the tubular sleeve in abutment with the internal flange 
that comprises external threads that engage the internal threads of the first tubular member. The 
tubular sleeve is in circumferential tension, the end of first tubular metnber is in circumferential 
compression, the end of the second tubular member is in circumferential compression, a fluid tight seal 
is provided between the tubular sleeve and at least one of the first and second tubular members, and a 
fluid tight seal is provided between the threads of the first and second tubular members. 
[0021 1] An apparatus has been described that includes a tubular sleeve comprising an external 
flange positioned between the ends of the tubular sleeve, a first tubular member that receives an end of 
the tubular sleeve and abuts the external flange that comprises internal tiireads, and a second tubular 
member that receives another end of the tubular sleeve that abuts the external flange that comprises 
external threads that engage the intemal threads of the first tubular momber. The tubular sleeve is in 
circumferential compression, the first tubular member is in circumferential tension, die second tubular 
member is in circumferential tension, a fluid tight seal is provided between the tubular sleeve and at 
least one of the first and second tubular members, and a fluid tight seal is provided between the threads 
of the first and second tubular members. 

[00212] A method of extracting geothermal energy from a subterrpnean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casmg string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. In an exemplary 
embodiment, the interior diameter of a passage defined by the first ai^ second casing strings is 
constant In an exemplary embodiment, at least one of tiie first and second casing strings includes a 
tubular sleeve, a first tubular member coupled to an end of the tubular sleeve comprising intemal 
threads at an end portion, and a second tubular member coupled to another end of the tubular sleeve 
comprising external threads at an end portion that engage the intemal threads of the end portion of the 
first tubular member. 
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[00213] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole^ radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverees the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings, the interior 
diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
fu^ and second casing strings includes a tubular sleeve comprising an internal flange positioned 
between the ends of the tubular sleeve, a first tubular member receive4 within an end of the tubular 
sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received witfam another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of die first tubular member. 
[00214] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. The interior 
diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
first and second casing strings include: a tubular sleeve comprising an external flange positioned 
between tlie ends of the tubular sleeve, a first tubular member that receives an end of the tubular sleeve 
that abuts external flange that comprises internal threads, and a second tubular member that receives 
another end of the tubular sleeve that abuts the external flange that comprises external threads that 
engage the internal threads of the first tubular member. 

[00215] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses the subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the first casing string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geothermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. The interior 
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diameter of a passage defined by the first and second casing strings is constant, and at least one of the 
first and second casing strings include a Uibular sleeve comprising an internal flange positioned 
between the ends of the tubular sleeve, a first tubular member received within an end of the tubular 
sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. The tubular 
sleeve is in circumferential tension, the first tubular member is in circumferential compression, the 
second tubular member is in circumferential compression, a fluid tight seal is provided between the 
tubular sleeve and at least one of the first and second tubular members, and a fluid tight seal is 
provided between the threads of the first and second tubular members. 

[00216] A method of extracting geothermal energy from a subterranean source of geothermal 
energy has been described that includes drilling a borehole that traverses flie subterranean source of 
geothermal energy, positioning a first casing string within the borehole, radially expanding and 
plastically deforming the first casing string within the borehole, positioning a second casing string 
within the borehole that traverses the subterranean source of geothermal energy, overlapping a portion 
of the second casing string with a portion of the fu^t casmg string, radially expanding and plastically 
deforming the second casing string within the borehole, and extracting geoftermal energy from the 
subterranean source of geothermal energy using the first and second casing strings. The interior 
diameter of a passage defined by the first and second casing strings is constant, and wherein at least 
one of the first and second casing strings include a tubular sleeve comprising an external flange 
positioned between the ends of the tubular sleeve, a first tubular member that receives an end of the 
tubular sleeve that abuts external flange that comprises internal threads, and a second tubular member 
that receives another end of the tubular sleeve that abuts the external flange that comprises external 
threads that engage the internal threads of the first tubular member. The tubular sleeve is in 
circumferential compression, the fu-st tubular member is in circumferential tension, the second tubular 
member is in circumferential tension, a fluid tight seal is provided between the tubular sleeve and at 
least one of the first and second tubular members, and a fluid tight seal is provided between the threads 
of the first and second tubular members. 

[00217] An apparatus for extracting geothermal energy from a subterranean source of geodiermal 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, and a second casing positioned within the 
borehole that overiaps with the first casing string that traverses the subterranean source of geothermal 
energy. The first casing string and the second casing string are radially expanded and plastically 
deformed within the borehole. In an exemplary embodiment, the interior diameter of a passage defined 
by tlie first and second casing strings is constant. In an exemplary embodiment, at least one of the first 
and second casing strings include a tubular sleeve, a first tubular member coupled to an end of the 
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tubular sleeve comprising internal threads at an end portion, and a second tubular member coupled to 
another end of the tubular sleeve comprising external threads at an end portion that engage the internal 
threads of the end portion of the first tubular member. 

[00218] An apparatus for extracting geothermal energy frcrni a subterranean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, a second casing string within the borehole 
that traverses the subterranean source of geothermal energy that overlaps with the first casing string. 
The first and second casing strings are radially expanded and plastically deformed within the borehole, 
the inside diameter of a passage defined by the first and second casing strings is constant^ and at least 
one of the first and second casing strings includes a tubular sleeve comprising an internal flange 
positioned between the ends of ttie tubular sleeve, a first tubular member received within an end of the 
tubular sleeve in abutment with the internal flange that comprises internal threads, and a second tubular 
member received within another end of the tubular sleeve in abutment' with the internal flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[00219] An apparatus for extracting geothermal energy fi-om a subterranean source of geothermal 
energy has been described a borehole that traverses the subterranean source of geothennal energy, a 
first casing string positioned within the borehole, and a second casing string positioned within the 
borehole that traverses the subterranean source of geothermal energy that overlaps with the first casing 
string. The interior diameter of a passage defioied by the first and second casing strings is constant, and 
wherein at least one of the first and second casing strings include: a tubular sleeve comprising an 
external flange positioned between the ends of the tubular sleeve, a finst tubular member lhat receives 
an end of the tubular sleeve that abuts external flange that comprises btemal threads, and a seccHid 
tubular member that receives another end of the tubular sleeve that abuts the external flange that 
comprises external threads that engage the internal threads of the first tubular member. 
[00220] An apparatus for extracting geothermal energy from a subten-anean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothennal 
energy, a first casing string positioned within the borehole, and a second casing string within the 
borehole that traverses the subterranean source of geothermal energy that overlaps with the first casing 
string. The first and second casing strings are radially expanded and plastically deformed within the 
borehole. The inside diameter of a passage defined by the first and second casmg strings is constant, 
and at least one of the first and second casing strings include: a tubular sleeve comprising an internal 
flange positioned between the ends of the tubular sleeve, a first tubular member received within an end 
of the tubular sleeve in abutment with the internal flange that comprises intemal threads, a second 
tubular member received within another end of the tubular sleeve in abutment with the intemal flange 
that comprises external threads that engage the intemal threads of the first tubular member, the tubular 
sleeve is in circumferential tension, the first tubular member is in circumferential compression, the 
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second tubular member is in circumferential compression, a fluid tight seal is provided between the 
tubular sleeve and at least one of the first and second tubular members, and a fluid tight seal is 
provided between the threads of the first and second tubular members. 

[0O221] An apparatus for extracting geothemial energy from a subterranean source of geothermal 
energy has been described that includes a borehole that traverses the subterranean source of geothermal 
energy, a first casing string positioned within the borehole, and a second casing string positioned 
within the borehole that traverses the subterranean source of geothermal energy that overlaps with the 
first casing string. The interior diameter of a passage defined by ttie first and second casing strings is 
constant, and at least one of the first and second casing strings include; a tubular sleeve comprising an 
external flange positioned between the ends of the tubular sleeve, a first tubular member that receives 
an end of the tubular sleeve that abuts external flange that comprises internal Areads, and a second 
tubular member that receives another end of the tubular sleeve that abuts the external flange that 
comprises external threads that engage the internal threads of the first tubular member. The tubular 
sleeve is in circumferential compression, the first tubular member is in circumferential tension, the 
second tubular member is in circumferential tension, a fluid tight seal is provided between the tubular 
sleeve and at least one of the first and second tubular members, and a fluid tight seal is provided 
between the threads of the first and second tubular members. 

[00222] A method has been described that includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, injecting a pressurized fluid through 
the first and second tubular members, determining if any of the pressurized fluid leaks through the 
coupled ends of the first and second tubular members, and if a predetermined amount of the 
pressurized fluid leaks dirough the coupled ends of the first and second tubular members, then 
coupling a tubular sleeve to tkt ends of the first and second tubular members and radially expanding 
and plastically deforming only the portions of the first and second tubular members proximate the 
tubular sleeve. In an exemplary embodiment, radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve includes displacing an 
expansion cone within and relative to the first and second tubular members. In an exemplary 
embodiment, radially expanding and plastically deforming only the portions of the first and second 
tubular members proximate the tubular sleeve includes ^plying radial pressure to the interior surfaces 
of the first and second tubular member proximate the tubular sleeve using a rotating member. 
100223] A method has been described that includes coupling an end of a first tubular member to an 
end of a tubular sleeve, coupling an end of a second tubular member to another end of the tubular 
sleeve, coupling the ends of the first and second tubular members, radially expanding and plastically 
deforming the first tubular member and the second tubular member, and transmitting energy through 
the first and second tubular members. In an exemplary embodiment, the energy is electrical energy. In 
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an exemplary embodiment, the electrical energy is a communication signal. In an exemplary 
embodiment, the energy is thermal energy. In an exemplary embodiment, the energy is acoustic 
energy. In an exemplary embodiment, the energy is transmitted through the first and second tubular 
members prior to radially expanding and plastically deforming the first and second tubular membere. 
In an exemplary embodiment, the energy is transmitted through the first and second tubular members 
after radially expanding and plastically deforming the first and second tubular members. In an 
exemplary embodiment, the method further includes placing the tubular members in another structure, 
then radially expanding the tubular members, and transmitting energy through the first and second 
tubular members. 

[00224] A system has been described that includes a source of energy, a borehole formed in the 
earth, a first tubular membCT positioned within the borehole operably coupled to the source of energy, a 
second tubular member positioned within the borehole coupled to the first tubular member, and a 
tubular sleeve positioned within the borehole coupled to the first and second tubular members. The 
first tubular member, second tubular member, and the tubular sleeve are plastically defomied into 
engagement whh one another. In an exemplary embodiment, the source of energy is a source of 
electrical energy. In an exemplary embodiment, the source of aiergy is a source of thermal energy. In 
an exemplary embodiment, the source of energy is a source of acoustic energy. 
[00225] A method of operating a well for extracting hydrocarbons fix)m a subterranean formation 
has been described that includes drilling a borehole into the earth that traverses the subterranean 
formation, positioning a wellbore casing in the borehole, transmittmg energy through the wellbore 
casing, and extracting hydrocarbons from the subtenranean formation. The wellbore casing includes a 
first tobular member, a second tubular member coupled to the first tubular member, and a tubular 
sleeve coupled to the first and second tubular member. The first tubular member, the second tubular 
member, and the tubular sleeve are plastically defomied into engagement with one another. In an 
exemplary embodiment, the energy is electrical energy. In an exemplary embodiment, the energy is 
thermal energy. In an exemplary embodiment, the energy is acoustic einergy. 
[00226] A method of extracting fluidic materials from first and second producing subterranean 
formations traversed by a borehole has been described that includes coupling an end of a first tubular 
member to an end of a tubular sleeve, coupling an end of a second tubular member to another end of 
the first tubular sleeve, coupling the ends of the first and second tubular members, positioning the 
coupled first tubular member, second tubular member and first tubular sleeve within the borehole 
proximate the first producing subterranean formation, radially expanding and plastically deforming the 
first nibular member, the second tubular member, and the first tubular sleeve within the borehole, 
coupling an end of a third tubular member to an end of a second tubular sleeve, coupling an end of a 
fourth tubular member to another end of the second tubular sleeve, coupling the ends of the third and 
fourth tubular members, positioning the coupled third tubular member- fourth tubular member and 
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second tubuJar sleeve within the radialJy expanded and coupled first tubular member, second tubular 
member, and first tubular sleeve and die borehole proximate the second producing subteiranean 
fonnation, radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within die borehole, extractmg fluidic materials from the first 
producing subterranean fonnation through an annular passage defmed between die radially expanded 
and coupled first tubular wemb&r, second tubular member, and firet tubular sleeve and the radially 
expanded and coupled third tubular member, fourth tubular member, aikd second tubular sleeve, and 
extracting fluidic materials from the second producing subterranean foimation through a passage 
defined within the radially expanded and coupled thiid tubular member, fourth tubular member, and 
second tubular sleeve. In an exemplary embodiment, the method further includes fluidicly sealing an 
annular passa^ defined between the radially expanded and coupled fim tubular member, second 
tubular member, and first tubular sleeve and die borehole, and fluidicly sealing an annular passage 
defined between the radially expanded and coupled third tubular member, fourth tabular member, and 
second tubular sleeve and the borehole. 

100227] A system for extracting fluidic materials from first and second producing subterranean 
fomiations traversed by a borehole has been described that inchides metos for coupling an end of a 
first tubular member to an end of a tubular sleeve, means for coupling an end of a second tubular 
member to another end of the first tabular sleeve, means for coupling the ends of the first and second 
tubular members, means for positioning die coupled first tabular member, second tabular member and 
first tabular sleeve widiin die borehole proximate die first producing subterranean fonnation, means for 
radially expanding and plastically deforming the fust tobuhir manber, the second tabular member, and 
the first tabular sleeve witiiin the borehole, means for coupling an end Of a diiid tabular member to am 
end of a second tabular sleeve, means for coupling an end of a fourth tabular member to anotiier end of 
the second tabular sleeve, means for coupling the ends of die tfiird and fourth tabular members, means 
for positioning the coupled third tabular member, fourth tabular memb«tr and second tabular sleeve 
within die radially expanded and coupled first tabular member, second tabular member, and fust 
tubular sleeve and the borehole proximate die second producing subtemmean fonnation, means for 
radially expanding and plastically deforming die third tubular member, the fourth tabular member, and 
die second tabular sleeve widiin die borehole, means for extracting fluidic materials from the firet 
producing subteiranean fonnation tiirough an annular passage defined between die radially expanded 
and coupled first tabular member, second tabular member, and first tabular sleeve and die radially 
expanded and coupled third tabular member, fourth tabular member, and second tabular sleeve, and 
means for extracting fluidic materials fi'om die second producing subteiranean formation through a 
passage defined witiiin die radially expanded and coupled diird tabular member, fourth tabular 
member, and second tabular sleeve. In an exemplary embodiment, the system further includes means 
for fluidicly sealing an annular passage defined between die radially expanded and coupled first tabular 
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member, second tubular member, and first tubular sleeve and the borehole, and means for fluidicly 
sealing an annular passage defined between the radially expanded and coupled third tubular member, 
fourth tubular member, and second tubular sleeve and the borehole. 

[00228] It is understood that variations may be made in the foregoing without departing fi om the 
scope of the invention. For example, the teachings of the present illustrative embodiments may be 
used to provide a wellbore casing, a pipeline, or a structural support. Furthermore, the elements and 
teachings of the various illustrative embodiments may be combined in whole or in part in some or all of 
the illustrative embodiments. 

[00229] Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated it the foregoing disclosure. In 
some instances, some features of the present invention may be employed without a coiresponding use 
of the other features. Accordingly, it is appropriate that the appended claims be construed broadly and 
in a manner consistent with the scope of the invention. 
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Claims 

What is claimed is: 

1 . A method, comprising: 

coupling an end of a first tubular member to an end of a tubular sleeve; 
coupling an end of a second tubular member to another end of the tubular sleeve; 
coupling the ends of the first and second tubular members; and 

radially expanding and plastically defonning the first tubular member and the second tubular 
member. 

2. The method of claim 1, wherein the tubular sleeve comprises an internal flange. 

3 . The method of claim 2, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve into abutment 
with the internal flange. 

4. The method of claun 3, wherein coupling tlie end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular memb^ into the other end of the tubular sleeve into 
abutment with the internal flange. 

5. The method of claim 2, v^^erein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the othw end of the tubular sleeve into 
abutment with the internal flange. 

6. The mefliod of claim 1 , wherein the tubular sleeve comprises an external flange. 

7. The method of claim 6, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the tubular sleeve into the end of the first tubular member until the end of 
the first tubular member abuts the external flange. 

8. The method of claim 7, wherein coupling the end of the second tubular member to tlie other 
end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular member until the 
end of the second tubular member abuts the external flange. 

9. The method of claim 6, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the other end of the tubular sleeve into the end of the second tubular member until the 
end of the second tubular member abuts the external flange. 

10. The method of claim 1, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 
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inserting a retaining ring between the end of the first tubular member and the end of the 
tubular sleeve. 

1 1 . The method of claim 10, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting another retainmg ring between the end of the second tubular member and the other 
end of the tubular sleeve. 

12. The method of claim 1, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting a retaining ring between the end of the first tubular member and the other end of the 
tubular sleeve. 

13. The method of claim 10, wherein the retaining ring is resilient 

14. The method of claim 1 1, wherein the retaining ring and the other retaining ring are resilient 

15. TTie method of claim 12, wherein the retaining ring is resilient 

1 6. The method of claim 1 , wherein coupling the end of the first tiibular member to the end of the 
tubular sleeve comprises: 

deforming the end of the tubular sleeve. 

17. The method of claim 16, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

1 8. The method of claim 1 , wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

deforming the other end of the tubular sleeve. 

19. The method of claim 1, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

coupling a retaining ring to the end of the first tubular member. 

20. The method of claim 1 9, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

coupling another retaining ring to the end of the second tubular member. 

2 1 . The method of claim 1 , wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

coupling a retaining ring to the end of the second tubular member. 

22. The method of claim 19, wherein the retaining ring is resilient, 

23. The method of claim 20, wherein the retaining ring and the other retaining ring are resilient. 

24. The method of claim 21 , wherein the retaining ring is resilient. 

25. The method of claim 1, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

65 



wo 2004/009950 PCT/US2003/020694 
heating the end of the tubular sleeve; and 

inserting the end of the first tubular member into the end of the tubular sleeve. 

26. The method of claim 25, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

heating the other end of the tubular sleeve; and 

inserting the end of the second tubular meniber into the oth^ end of the tubular sleeve. 

27. The method of claim 1, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

heating the other end of the tubular sleeve; and 

inserting the end of the second tubular member into the other end of the tubular sleeve. 

28. The method of claim 1, wherein coupling the end of the first tubular member to the end of the 
tubular sleeve comprises: 

inserting the end of the first tubular member into the end of the tubular sleeve; and 
latching the end of tlie first tubular member to the end of the tubular sleeve. 

29. The method of claim 28, wherein coupling the end of the second tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of the tubular sleeve; and 
latching tiie end of the second tubular member to the other end of the tubular sleeve. 

30. The method of claim 1, wherein coupling the end of the secoad tubular member to the other 
end of the tubular sleeve comprises: 

inserting the end of the second tubular member into the end of the tubular sleeve; and 
latching the end of the second tubular member to the other end of the tubular sleeve. 

31. The method of claim 1, wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

32. The method of claim 1, further comprising: 
placing the tubular members in another structure; and 

then radially expanding and plastically defonning the first tubular member and the second 
tubular member. 

33 . The method of claim 32, further comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

34. The method of claim 32, lurther comprising: 

sealing an annulus between the tubular sleeve and the other structure. 

35. The method of claim 32, wherein the other structure comprises a wellbore. 

36. The method of claim 32, wherein the other structure comprises a wellbore casing. 

37. The method of claim I , wherein the tubular sleeve further comprises a sealing element coupled 
to the exterior of flie tubular sleeve. 
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38. The method of claim 1, wherein the tubular sleeve is metallic. 

39. The method of claim I, wherein the tubular sleeve is non-metallic. 

40. The method of claim 1 , wherein the tubular sleeve is plastic. 

4 1 . The method of claim 1 , wherein the tubular sleeve is ceramic. 

42. The method of claim 1 , further comprising: 
breaking the tubular sleeve. 

43 . The method of claim 1 , wherein the tubular sleeve includes one or more longitudinal slots. 

44 . The method of claim 1 , wherein the tubular sleeve includes one or more radial passages. 

45 . The method of claim 1 , wherein radially expanding and plastically deforming the first tubular 
member, the second tubular member, and the tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular members. 

46. The method of claim 1, wherein radially expanding and plastically deforming the first tubular 
member, the second tubular member, and the tubular sleeve comprises: 

applymg radial pressure to the interior surfaces of the first and second tubular member using a 
rotating member. 

47. The method of claim 1 , further comprising: 

amoiphously bonding the first and second tubular members during the radial expansion and 
plastic deformation of the first and second tubular members. 

48. The method of claim 1 , further comprismg: 

welding the first and second tubular members durmg the radial expansion and plastic 
deformation of the first and second tubular members. 

49. The method of claim 1 , further comprising: 

providing a fluid tight seal within the threaded coupling between the first and second tubular 
members during the radial expansion and plastic deformation of the first and second 
tubular members. 

50. The method of claim 1 , further comprising: 
placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 

5 1 . The method of claim 1 , further comprising: 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 

placing the end of the second tubular member in circumferential tension. 

52. The method of claim 1, wherein radially expanding and plastically deforming the first tubular 
member and the second tubular member comprises: 

radially expanding and plastically deforming only the portions of the first and second members 
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proximate the tubular sleeve. 

53. The method of claim 52, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and second 
tubular members. 

54. The method of claim 1 , v/henin the first tubular member comprises internal threads; and 
wherein the second tubular member comprises external threads that engage the internal threads of the 
first tubular member. 

55. The method of claim 54, wherein radially expanding and plastically deforming the first tubular 
member and the second tubular member comprises: 

radially expanding and plastically deformmg only the portions of the first and second members 
proximate the threads of the first and second tubular members. 

56. The method of claim 55, further comprising: 

providing a fluid tight seal between the tiireads of the first and second tubular members. 

57. The method of claim 55, further comprising: 

providing a fluid tight seal between the tubular sleeve and at least one of the first and second 
tubular members. 

58. The method of claim 1 , wherein the first and second tubular members comprise wellbore 
casings. 

59. The method of claim 1 , wherein the first and second tubular members comprise pipes. 

60. A mediod, comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

inserting an end of a first tubular member into an end of the tubular sleeve into abutment with 
the internal flange; 

inserting an end of a second tubular member into another end of the tubular sleeve into 

abutment the internal flange; 
threadably coupling flie ends of the first and second tubular members; 
radially expanding and plastically deforming the first tubular member and the second tubular 

member; 

placing the tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential compression; and 
placing the end of the second tubular member in circumferential compression. 
61 . A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

inserting an end of the tubular sleeve into an end of a first tubular member until the end of the 
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first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve into an end of the second tubular member until the 

end of the second tubular member abuts the external flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming the first tubular member and the second tubular 

member; 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 

placing the end of the second tubular member in circumferential tension. 

62. A method^ comprising: 

providing a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

inserting an end of a first tubular member into an end of the tubular sleeve into abutment with 
the internal flange; 

inserting an end of a second tubular member into another end of the tubular sleeve into 

abutment the internal flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular member and 

the second tubular member proximate the threads of the first and second tubular 

members; 

placing die tubular sleeve in circumferential tension; 

placing the end of the first tubular member in circumferential oompression; and 
placing the end of the second tubular member in circumferential compression. 

63. A method, comprising: 

providing a tubular sleeve comprising an external flange positioned between the ends of the 
tubular sleeve; 

inserting an end of the tubular sleeve into an end of a first tubular member until the end of the 

first tubular member abuts with the external flange; 
inserting another end of the tubular sleeve into an end of the second tubular member until the 

end of the second tubular member abuts the external flange; 
threadably coupling the ends of the first and second tubular members; 
radially expanding and plastically deforming only the portions of the first tubular member and 

the second tubular member proximate the threads of the first and second tubular 

members; 

placing the tubular sleeve in circumferential compression; 

placing the end of the first tubular member in circumferential tension; and 
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placing the end of the second tubular member in circumferential tension. 

64. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to another end of the tubular* sleeve and the first tubular 
member. 

65 . The apparatus of claim 64, 

wherein the tubular sleeve is in circumferential tension; 

wherein the end portion of the first tubular member is in circumferential compression; and 
wherein the end portion of the second tubular member is in circumferratial compression. 

66. The apparatus of claim 64, 

wherein the tubular sleeve is in circumferential compression; 

wherein the end portion of the first tubular member is in circuidferential tension; and 

wherein the end portion of the second tubular member is in circumferential tension.. 

67. The apparatus of claim 64, wherein the tubular sleeve comprisas an internal flange . 

68. ITie apparatus of claim 67, wherein the end portion of the first tubular member is received 
within an end of the tubular sleeve; and wherein tiie end portion of the second tubular meixiber is 
received within another end of the tubular sleeve. 

69. The apparatus of claim 68, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

70. The apparatus of claim 67, wherem the end portion of the first tubular member is received 
within an end of the tubular sleeve. 

7 1 The apparatus of claim 70, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

72. The apparatus of claim 67, wherein the end portion of the second tubular member is received 
within an end of the tubular sleeve. 

73. The apparatus of claim 72, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

74. The apparatus of claim 67, wherein the internal flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

75. The apparatus of claim 67, wherein the internal flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

76. The apparatus of claim 64, wherein the tubular sleeve comprises an external flange. 

77. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
first tubular member; and wherein another end portion of the tubular sleieve is received within the end 
portion of the second tubular member. 
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78. The apparatus of claim 77, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

79. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received witliin the 
end portion of the first tubular member. 

80. The apparatus of claim 79, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

81. The apparatus of claim 76, wherein an end portion of the tubular sleeve is received within the 
end portion of the second tubular member. 

82. The apparatus of claim 8 1 , wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

83. The apparatus of claim 76, wherein the external flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

84. The apparatus of claim 76, wherein the external flange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

85. The apparatus of claim 64, wherein the tubular sleeve further comprises one or moi^ sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

86. The apparatus of claim 64, further comprising: 

a retaining ring positioned between the end of the first tubular member and the end of the 
tubular sleeve. 

87. The ^paratus of claim 86, further comprising: 

another retaining ring positioned between Ae end of the second tubular member and the other 
end of the tubular sleeve. 

88. The apparatus of claim 64, further comprising: 

a retaining ring positioned between the end of the first tubular member and the other end of the 
tubular sleeve. 

89. The apparatus of claim 86, wherein the retaining ring is resilient 

90. The apparatus of claim 87, wherein the retaining ring and the other retaining ring are resilient. 

9 1 . The apparatus of claim 88, wherein the retaining ring is resilieiit. 

92. The apparatus of claim 64, wherein the end of the tubular sleeve is deformed onto the end of 
the first tubular member. 

93 . The apparatus of claim 92, wherein the other end of the tubular sleeve is deformed onto the 
end of the second tubular member. 

94. The apparatus of claim 64, wherein the other end of the tubular sleeve is deformed onto the 
end of the second tubular member. 

95. The apparatus of claim 64, further comprising: 

a retaining ring coupled to the end of the first tubular member for retaining the tubular sleeve 
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onto the end of the first tubular member. 

96. The apparatus of claim 95, further comprising: 

another retaining ring coupled to the end of the second tubular member for retaining the other 
end of the tubular sleeve onto the end of the second tubular member. 

97. The apparatus of claim 64, farther comprising: 

a retaining ring coupled to the end of the second tubular meniber for retaining the other end of 
the tubular sleeve onto the end of the second tubular member. 

98. The apparatus of claim 95, wherein the retaining ring is resilient. 

99. The apparatus of claim 96, wherem the retaining ring and the! other retainmg ring are resilient. 

100. The apparatus of claim 97, wherein the retaining ring is resilient. 

101. The apparatus of claim 64, farther comprising: 

a locking ring for coupling the end of the first tubular member to the end of the tubular sleeve. 

1 02 . The apparatus of claim 101, farther comprising: 

another locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

1 03 . The apparatus of claim 64, farther comprising: 

a locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

104. The apparatus of claim 64, farther comprising: 

a structure for receiving the first and second tubular members and the tubular sleeve; 
wherein the tubular sleeve contacts the interior surface of the structure. 

105. The apparatus of claim 104, wherein the tubular sleeve fiirther comprises: 

a sealing member for fluidicly sealmg the interface between flie tubular sleeve and the 
structure. 

1 06. The apparatus of claim 1 04, wherein the other structure comprises a wellbore. 

107. The apparatus of claim 104, wherein the other structure comprises a wellbore casing. 

1 08. The apparatus of claim 64, wherem the tubular sleeve farther comprises a sealing element 
coupled to the exterior surface of the tubular sleeve. 

109. The apparatus of claim 64, wherem the tubular sleeve is metallic. 

1 10. The apparatus of claim 64, wherein the tubular sleeve is non-metallic. 

111. The apparatus of claim 64, wherein the tubular sleeve is plastic. 

1 12. The apparatus of claim 64, wherein the tubular sleeve is ceramic. 

113. The apparatus of claim 64, wherein the tubular sleeve is frangible. 

1 14. The apparatus of claim 64, wherein the tubular sleeve comprises one or more longitudinal 
slots. 

1 1 5. The apparatus of claim 64, wherein the tubular sleeve comprises one or more radial passages. 
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1 16. The apparatus of claim 64, wherein the first and second tubular members are amorphously 
bonded. 

1 1 7. The apparatus of claim 64, wherein the first and second tubular members are welded. 

1 1 8. The apparatus of claim 64, wherein only the portions of the firsl and second tubular members 
proximate the tubular sleeve are plastically deformed. 

119. The apparatus of claim 1 1 8, wherein a fluid tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular members. 

120. The apparatus of claim 64, wherein the first tubular member comprises internal threads; and 
wherein the second tubular member comprises external threads that engage the internal threads of the 
first tubular member. 

121. The apparatus of claim 120, wherein only the portions of the first and second members 
proximate the threads of the first and second tubular members are plastically deformed. 

122. The apparatus of claim 121, wherein a fluid tight seal is provided between the threads of the 
first and second tubular members. 

123. The apparatus of claim 121, wherein a fluid tight seal is provided between the tubular sleeve 
and at least one of the first and second tubular members. 

124. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in abutment with 

the internal flange that comprises external tiireads that! engage the internal threads of 

the first tubular member, 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression; and 
wherein the end of the second tubular member is in circumferential compression. 

125. An apparatus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of the tubular sleeve and abuts the external flange 

that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the external 

flange that comprises external threads that engage the internal threads of the first 

tubular member; 
wherein the tubular sleeve is in circumferential compression; 
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wherein the first tubular member is in circumferential tension; and 
wherein the second tubular member is in circumferential tension. 

126. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in abutment with 

the internal flange that comprises external threads that engage the interna! threads of 

the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the end of first tubular member is in circumferential compression; 
wherein the end of the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second tubular 

members. 

127. An ^>paratus, comprising: 

a tubular sleeve comprising an external flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an end of the tubular sleeye and abuts the external flange 

that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the external 

flange that comprises external threads that engage the internal threads of the first 

tubular member, 
whereui tiie tubular sleeve is in circumferential compression; 
wherein the first tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 

wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second tubular 

members. 

128. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 
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radially expanding and plastically defonning the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 
and second casing strings. 

1 29. The metliod of claim 1 28, wherein the interior diameter of a passage defined by the first and 
second casing strings is constant 

130. The method of claim 128, wherein at least one of the first and second casing strings comprise: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to anotlier end of the tubular sleeve comprising external 

threads at an end portion that engage the internal threads of the end portion of the first 
tubular member. 

131. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically defonning the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming die second casing string widiin the borehole; and 
extracting geothermal energy fi*om the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
the internal flange that comprises internal threads; and 

a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange that compri^ external threads that engage 
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the internal threads of the first tubular member. 
132. A method of extracting geotherma! energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy, 
positioning a first casing string within the borehole; 

radially expanding and plastically deforaimg the first casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positioned between the ends of tfie 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member Aat receives another end of the tubular sleeve that abuts the 
extemal flange that comprises external threads that engage the internal threads 
of the first tubular member. 
133. A method of extracting geothermal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming the first casing string within the borehole; 
positioning a second casing string within tiie borehole that traverses the subterranean source of . 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing strmg within the borehole; and 
extracting geothermal energy from the subteiranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 
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a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 

the internal flange fliat comprises internal threads; and 
a second tubular member received within another end of the tubular sleeve in 

abutment with the internal flange that comprises external threads that engage 

the internal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight sea! is provided between the threads of the first and second 

tubular members. 

134. A method of extracting geothennal energy from a subterranean source of geothermal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geothermal energy; 
positioning a first casing string within the borehole; 

radially expanding and plastically deforming the &st casing string within the borehole; 
positioning a second casing string within the borehole that traverses the subterranean source of 
geothermal energy; 

overlapping a portion of the second casing string with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string wiAin the borehole; and 
extracting geothermal energy from the subterranean source of geothermal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage defined by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising aq external flange positioned between the ends of the 
tubular sleeve; 

a first tubular member that receives an end of the tubular sleeve that abuts external 

flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the 

external flange that comprises external threads that engage the internal threads 

of the first tubular member, 
wherein the tubular sleeve is in circumferential compression; 
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wherein the first tubular member is in circumferential tension; 

wherein the second tubular member is in circumferential tension; 

wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

135. An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energj^ 
a first casing string positioned within the borehole; and 

a second casing positioned within the borehole that overlaps with the first casing string that 

traverses the subterranean source of geothermal energy; 
wherein the first casing string and the second casing string ara radially expanded and 

plastically deformed within the borehole. 

136. The apparatus of claim 1 35, wherein the interior diameter of a passage defined by the first and 
second casing strings is constant 

137. The apparatus of claim 135, wherein at least one of the first and second casing strings 
comprise: 

a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to another end of the tubular sleeve comprising external 

threads at an end portion that engage the internal threads of the end portion of the first 
tubular member. 

138. An j^paratus for extracting geothermal energy fix>m a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; 

a second casing string within the borehole that traverses the subterranean source of geothemial 

energy that overlaps with the first casing string; 
wherein the first and second casing strings are radially expanded and plastically deformed 

within the borehole; 

wherein the inside diameter of a passage defined by the first and second casing strings is 
constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
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tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 

the internal flange that comprises internal threads; and 
a second tubular member received within another end of flie tubular sleeve in 

abutment with the internal flange that comprises external threads that engage 
the internal threads of the first tubular member. 
1 39. An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal enei^; 
a first casing string positioned within the borehole; and 

a second casing string positioned within the borehole that traverses the subterranean source of 

geothermal energy that overlaps with the first casing string; 
wherein the interior diameter of a passage defined by tlie first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an extemal flange positiooed between the ends of the 
tubular sleeve; 

a fint tubular member that receives an end of the tubular sleeve that abuts extemal 

flange that comprises internal threads; and 
a second tubular member that receives another end of the tubular sleeve that abuts the 
extemal flange that comprises extemal threads that engage the internal threads 
of the first tubular member. 
140. An apparatus for extracting geothemial energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energy; 
a first casing string positioned within the borehole; 

a second casing string within the borehole that traverses the subterranean source of geothermal 

energy that overlaps with the first casing string; 
wherein the first and second casing strings are radially expanded and plastically deformed 

within the borehole; 

wherein the inside diameter of a passage defined by the first and second casing strings is 
constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an internal flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with 
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the internal flange that comprises internal threads; 
a second tubular member received within another end of the tubular sleeve in 

abutment with die internal flange that comprises external threads that engage 

the internal threads of the first tubular member; 
wherein the tubular sleeve is in circumferential tension; 
wherein the first tubular member is in circumferential compression; 
wherein the second tubular member is in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 

141 . An apparatus for extracting geothermal energy from a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean source of geothermal energjr, 

a first casing string positioned within tine borehole; and 

a second casing string positioned withm the borehole that traverses the subterranean source of 

geothermal energy that overlaps with the first casing string; 
wherein the interior diameter of a passage defmed by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve comprising an external flange positiotied between the ends of the 
tubular sleeve; 

a first tubular member that receiVes an end of the tubular sleeve that abuts external 

flange that comprises internal threads; 
a second tubular member that receives another end of the tubular sleeve that abuts the 

external flange that comprises external threads that engage the internal threads 

of the first tubular member, 
wherein the tubular sleeve is in circumferential compression; 
wherein the fwst tubular member is in circumferential tension; 
wherein the second tubular member is in circumferential tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular members; and 
wherein a fluid tight seal is provided between the threads of the first and second 

tubular members. 
142. A method, comprising: 

coupling the ends of first and second tubular members; 
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injecting a pressurized fluid through the first and second tubular members; 

determining if any of the pressurized fluid leaks through the coupled ends of the first and 
second tubular members; and 

if a predetermined amount of the pressurized fluid leaks through the coupled ends of the first 
and second tubular members, then coupling a tubular sleeve to the ends of the first and 
second tubular members and radially expandmg and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve. 

143. The meAod of claim 142, wherein radially expanding and plastically defonning only the 
portions of the first and second tubular members proximate tiie tubular sleeve comprises: 

displacing an expansion cone within and relative to the first and second tubular members. 

144. The method of claim 1 42, wherein radially expanding and plastically deforming only the 
portions of the first and second tubular members proximate the tubular sleeve comprises: 

applying radial pressure to the interior surfaces of the first and second tubular member 
proximate the tubular sleeve using a rotating member. 

145. The method of claim 1, further comprising: 

transmitting energy through the first and second tubular members. 

146. Hie method of claim 1 45, wherein the energy comprises electrical energy. 

147. The method of claim 146, wherein the electrical energy comprises a communication signal. 

148. The method of claim 145, wherein the energy comprises thermal energy, 

149. The method of claim 145, wherein the energy comprises acoustic energy. 

150. The method of claim 145, wherein the energy is transmitted through the first and second 
tubular members prior to radially expanding and plastically deforming the first and second tubular 
members. 

151. The method of claim 145, wherein the energy is transmitted through the first and second 
tubular members after radially expanding and plastically deforming th^ first and second tubular 

members. 

1 52. The method of claim 32, further comprising: 

transmitting energy through the first and second tubular members. 

1 53 . The method of claim 1 52, wherein the energy comprises electrical energy. 

1 54. The method of claim 153, wherein the electrical energy comprises a communication signal, 

1 55. The method of claim 1 52, wherein the energy comprises thermal energy. 

1 56. The method of claim 152, wherein the energy comprises acoustic energy. 

1 57. The method of claim 1 52, wherein the energy is transmitted through the first and second 
tubular members prior to radially expanding and plastically deformuig the first and second tubular 
members. 

1 58. The method of claim 1 52, wherein the energy is transmitted through the first and second 
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tubular members after radially expanding and plastically deforming die first and second tubular 
members. 

1 59. A system comprising: 
a source of energy, 

a borehole formed in the earth; 

a first tubular member positioned within the borehole operably coupled to the source of 
energy; 

a second tubular member positioned within the borehole coupled to the first tubular member; 
and 

a tubular sleeve positioned within the borehole coupled to the first and second tubular 
members; 

wherein tiie first tubular member, second tubular member, and the tubular sleeve are plastically 
deformed into engagement with one another. 

160. The system of claim 1 59, wherein the source of energy comprises a source of electrical energy. 

161. The system of claim 1 59, wherein the source of energy comprises a source of thermal energy. 

162. The system of claim 159, wherein the source of energy comprises a source of acoustic energy. 

1 63 . A method of operating a well for extracting hydrocarbons frcin a subterranean formation, 
comprising: 

drilling a borehole into the earth that traverses the subterranean formation; 
positioning a wellbore casing in the borehole; 
transmitting energy through the wellbore casing; and 
extracting hydrocarbons fi-om the subterranean formation; 
wherein the wellbore casing comprises: 
a first tubular member; 

a second tubular member coupled to the first tubular member; and 
a tubular sleeve coupled to the first and second tubular member, and 
wherein the first tubular member, the second tubular member, and the tubular sleeve are 
plastically deformed into engagement with one another. 

1 64. The method of claim 1 63, wherein the energy comprises electrical energy. 

1 65. The system of claim 1 63, wherein the energy comprises thermal energy. 

1 66. The system of claim 1 63, wherein the energy comprises acoustic energy. 

167. A method of extracting fluidic materials fix)m first and second producing subterranean 
formations traversed by a borehole, comprising: 

coupling an end of a fu-st tubular member to an end of a tubular sleeve; 

coupling an end of a second tubular member to another end of the first tubular sleeve; 

coupling the ends of the first and second tubular members; 
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positioning the coupled first tubular member, second tubular member and first tubular sleeve 
within the borehole proximate the first producing subterranean formation; 

radially expanding and plastically deforming the first tubular member, the second tubular 
member, and the first tubular sleeve withm the borehole; 

coupling an end of a third tubular member to an end of a second tubular sleeve; 

coupling an end of a fourth tubular member to another end of the second tubular sleeve; 

coupling the ends of the third and fourth tubular members; 

positioning the coupled third tubular member, fourth tubular member and second tubular 

sleeve within the radially expanded and coupled first tubular member, second tubular 
member, and first tubular sleeve and the borehole proximate the second producing 
subterranean fonnation; 

radially expanding and plastically deforming the third tubular member, the fourth tubular 
member, and the second tubular sleeve within the borehole; 

extracting fluidic materials from the first producing subterranean formation through an annular 
passage defined between the radially expanded and coupled first tubular member, 
second tubular member, and first tubular sleeve and the radially expanded and coupled 
tiiird tubular member, fourth tubular member, and second tubular sleeve; and 

extracting fluidic materials from the second producing subterr^ean formation through a 
passage defined within the radially expanded and coupled third tubular member, 
fourth tubular member, and second tubular sleeve. 

1 68 . The method of claim 1 67, further comprising: 

fluidicly sealing an annular passage defined between the radially expanded and coupled first 

tubular member, second tubular member, and first tubular sleeve and the borehole; and 

fluidicly sealing an annular passage defined between the radially expanded and coupled third 
tubular member, fourth tubular member, and second tubular sleeve and the borehole. 

169. A system for extracting fluidic materials from first and second producing subterranean 
formations traversed by a borehole, comprising: 

means for coupling an end of a first tubular member to an end of a tubular sleeve; 
means for coupling an end of a second tubular member to another end of the first tubular 
sleeve; 

means for coupling the ends of the first and second tubular members; 

means for positioning the coupled first tubular member, second tubular member and first 

tubular sleeve within the borehole proximate the first producing subterranean 

formation; 

means for radially expanding and plastically deforming the first tubular member, the second 
tubular member, and the first tubular sleeve within the borehole; 
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means for coupling an end of a third tubular member to an end of a second tubular sleeve; 
means for coupling an end of a fourth tubular member to another end of the second tubular 
sleeve; 

means for coupling the ends of the third and fourth tubular members; 

means for positioning the coupled third tubular member, fourth tubular member and second 
tubular sleeve within the radially expanded and coupled first tubular member, second 
tubular member, and first tubular sleeve and the borehole proximate the second 
producing subtenranean formation; 

means for radially expanding and plastically deforming the third tubular member, the fourth 
tubular member, and the second tubular sleeve within the borehole; 

means for extracting fluidic materials from the first producing! subterranean fomiation through 
an annular passage defined between the radially expanded and coupled first tubular 
member, second tubular member, and first tubular sleeve and the radially expanded 
and coupled thu-d tubular member, fourth tubular member, and second tubular sleeve; 
and 

means for extracting fiuidic materials from the second producmg subterranean formation 

through a passage defined within the radially expanded and coupled third tubular 

member, fourth tubular member, and second tubular sleeve. 
1 70. The system of claim 1 69, further comprising: 

means for fluidicly sealing an annular passage defined between the mdially expanded and 

coupled first tubular member, second tubular member^ and first tubular sleeve and the 

borehole; and 

means for fluidicly sealing an annular passage defined between the radially expanded and 

coupled thud tubular member, fourth tubular member, and second tubular sleeve and 
the borehole. 
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AMENDED CLAIMS 
[received by the International Bureau on 09 January 2004 (09.01.04); 
original claim 64 cancelled; original claims 65, 67, 76, 89, 86, 88, 92, 94, 95, 97, 
101, 103, 104, 106, 118 and 120 amended; remaining claim^ unchanged (18 pages)] 

placing the end of the second tubular ropiber m circumfisrential tension. 

64. Cancelled 

65. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to anpfh^ end of the tubular siaeve and the first tubular 
member; 

wherein ttie tubular sleeve is in circumfisrential censbn; 

wherein the end portion of the first tubular member is in circomferentia] compression; and 
wherein the end portion of the second tabular mraber is in circuA&rential compression. 

66. An apparatus, comprising: 
a mbular sleeve; 

a first tubular member coupled to an end of tiie tubular sleeve; and 
a seccaid tubular member coupled to anojdier end of the tubular sldcve and the first tubular 
meinbeE^ 

wherein the tubular sleeve is in circumf^:ential comptession; 

wherein the end portion of the first tubular member is in circumfereatial tension; and 

wherein the end portion of the second tubular member is in circaiaferential tension. 

67. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end! of tiie tubular sleeve; and 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
mendser; 

wherem the tubular sleeve comprises an internal flange. 

68. The apparatus of claim 67> wherem the ehd portion of the first tubular member is itxieived 
within an end of the tubular sleeve: and wherem the end portion of the second tubular member is 
received wftiiin another end of the tubular sleeve. 

69. The apparatus of claim 68, wherein the end portions of the first and second tubular members 
abut the internal flange of the tubular sleeve. 

70. The apparatus of claim 67, whereia the eiid portion of the first tubular member is received 
viidm an end of tixe tabular skeve. 

7 1 . The apparaitus of claim 70, wherein the ejid portions of the first and second tubular members 
abut the internal flange of the tubular sJeeve. 

72. The apparatus of claim 67, wherein the ead portion of the second tubular member is received 
wi&in an end of the tubular sleeve. 

73. The apparatus of claim 72, wherein the end oortions of the first and second tubular members 
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abut the internal flange of the tubular sleeve. 

74. The apparatus of claim 67, wherein the tintemal flange of the tubular steeve is positioned 
between die ends of the tubular sleeve. 

75. The apparatus of claim 67, wherein the internal jflange of the tubular sleeve is positioned at an 
end of the tubular sleeve. 

76. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to another end of the tubular slefve and the first tubular 
memben 

wherein the tubular sleeve comprises aniextemal flange. 

77. The apparatus of clahn 76, wherein an ehd portion of Ihe tubular sleeve is received within the 
first tubular member^ and wherein another end portion of the tubular sleeve is received within the end 
portion of tlie second tubular member. 

78. The apparatus of claim 77, wherein the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

79. The apparatus of claim 7$, vvherein an end portion of the tubular sleeve is received within the 
end portion of the iirst tubular member. 

80. The apparatus of claim 79^ wherein' the end portions of the first and second tubular members 
abut the external flange of the tubular sleeve. 

8 1 . The apparatus of claim 76, wherein an end portion of the tubular sleeve is received witfam the 
end portion of the second tubular member. 

82. The apparatus of claim 81, wherrai the aid portions of the first arid second tubular members 
abut the external flange of the mbular sleeve. 

83 . The apparatus of claim 76^ wherein tte cxiental flange of the tubular sle^e is positioned 
between the ends of the tubular sleeve. 

84. The apparatus of claim 76, i^^ierein the ^eternal flange of die tabular sleeve is positioned at an 
end of the tubular sleeve. 

85. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an cndlof the tubular sleeve; and 
a second tubular member coupled to anomer end of the tubular slaeve and the first tubular 
member; 

wherein the tubular sleeve further comprises one or more sealing rnembers for sealing the 
mterface between the tubular sleeve and at least one of the tubular members. 

86. An apparatus, comprising: 
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a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; 

a second tubular member coupled to another end of the tubular sleeve aad the first tubular 
member; and 

a retaining ring positioned b^een the end of Ae first tubular member and end of the 
tubular sleeve. 

87. The apparatus ofclaun 86, further compfising: 

another retaining ring positioned between the end of the second tubular memkier and the other 
end of the tubular sleeve. 

88. An apparatus, comprising: 
a tubular sleeve; 

a first tubular monber coupled to an emi of the tubular sleeve; 

a second tubular member coupled to anoAer end of the tubular sleeve and the first tubular 
member and 

a retaining ring positioned between the end of the first tubular member and the other end of the 
tubular sleeve. 

89. The apparatus of claim 86, ^et^in the retaining ring is resilient 

90. The apparatus of claim 87, wherein the retaining ring and the other retaining ring are resilient 

91. The apparatus of claim 88, wherein the retaining ring is resilient. 

92. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end 'of the tubular sleeve; and 
a second tubular member coupled to anoQier end of the tubular sleeve and die first tubular 
member; 

ivheTBin the end of the tubular sleeve is defomied' onto &e end of the first tubular member. 

93. The apparatus of claim 92, wherein the other end of the tubular sleeve is deformed onto the 
end of the second tubular member. 

94. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member, 

M^herein the other end of the tubular sleeve is deformed onto the end of ^e second tubular 
member. 

95. An apparatus, comprising: 
a tubular sleeve; 
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a first tubular member coupled to an end of die tubular sleev^ 

a second tubular member coupled to anbther cud of the tubular sleeve and the jfir$t tubular 
member; and 

a retaming ring coupled to the end of this first tubular memba- for retaining flie tubular sleeve 
onto the end of the first tubular imember. 

96. The apparatus of claim 95, furtfa^ comprising: 

another retaining ring coupled to the end of tiie second tubular member for retaming the other 
end of ^e tubular sleeve onto the end of the second tubular member 

97. An apparatus, comprismg: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; 

a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member; and 

a retaining ring coupled to the end of th^ second tubular member for retaining the other end of 
the tubular sleeve onto the end of the second tubular member. 
9S. The apparatus of claim 95, wiierein the retaining ring is resilient. 

99. The apparatus of claim 96» wherein the zsetaining ring and the other retaining ring arc resilient. 

100. The apparatus of claim 97, wherein the retaining ring is resilient. 

101. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an ead of the tubular sleeve; 

a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member; and 

a locking ring for coupling the end of the first tubular member to the end of the tubular sleeve. 

102. The apparatus of claim 10 1, further comprising: 

another locking ring for coupling the end of the second tubular member to the other end of the 
tubular sleeve. 

103. An apparatus, comprising: 
a tubular sleev^ 

a first tubular member coupled to an ^d of the tubular sleeve; 
a second tubular member coupled to another end of the tubular sleeve and the first tubular 
member, and 

a locking ring for coupling the end of die second tabular member to the other end of the 
tubular sleeve. 

1 04. An apparatus^ comprising: 
a tubular sleeve; 
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a first tubular member coupkti to an of ^ tubular sleeve; 

a second tubular member coupled to aii0cher end of the tubulkr sleeve and the jRrst tubular 
member; and 

a structure for receiving the first and setiond tutmlar members and the tubular deeve; 
^lerem the tubular sleeve contacts the interior ^surface of the ^tnicture. 

1 05. The apparatus of claim 1 04, wherein thi: tubular sleeve further comprises: 

a sealing member for fhiididy sealing the interlaee betvreen (he tubular sleeve and the 
structure. 

1 06. The apparatus of claim 104, wherein the structure comprises a wellbore. 

\07. The apparatus of claim 104, wherein the structure comprises a wellbore casing. 

108. An appamtus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of the jtubular sleeve; and 
a second tubular member coupled to anc^r end of the tubular sleeve and the first tubular 
member, 

wherein the tubular sleeve further comprises a paling elonent coupled to the ejcterior surface 
of the tubular sleeve. 

1 09. An apparatus, comprismg: 
a tubular sleeve; 

a first tubular member coupled to an enc^of the tubular sleeVe; and 

a second tubular member coupled to another end of flue tubular sleeve and the first tubular 

member; 

v^ierein the tubular sleeve is metallic 

1 10. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an endiof the tubular sleeVe; and 
a second tubular member coupled to ano^r end of the tubiilar sleeve and the first tubular 
member; 

wherem the tubular sleeve is non-metallic. 
Ul. An apparatus, comprising: 
a tubular sleeve; 

a fust hibular member coupled to an end Df die ibbular sleeve; and 
a second tubular member coupled to anotjier end of the tubiilar sleeve and the first tubular 
member; 

wherein the tubular sleeve is plastic. 
112. An apparatus, comprising: 
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a tubular sleeve; 

a first tubular member coupled to an enid of thie tubular sleeve; and 
a second tubular member coupled to another end of the tubular sipeve and the first tubular 
member; 

Mrhereln the tubular sleeve is ceramic. 

113. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of tb^ tubular sleeve; and 
a second tubular member coupled to anodier efid of the tubular sliseve and the first tubular 
member; 

wherein the tubular sleeve is frangible. 

114. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of tfi^^nifaular deeve; ai|d 

i 

a second tubular member coupled to ancHher eid of the tubular sleeve and the first tubular 
memb^; 

vriierein the tubular sleeve comprises one or mpre longihjdinal slots, 
lis. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end of thel hibular sleeve; and 
a second tubular member coupled to anottier eifd of the tubular sleeve and the first tubular 
member^ 

wherein the tubular sleeve comprises one or more radial passages. 

1 16. An apparatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to ask endlof 1he|tubular sleeve; and 
a second tubular m^ober coupled to anotbcr cs|d of the tubular sleeve and the fitst tubular 
memb^ 

wherein the first and second tubular members amoiphoasly bonded. 

117. An Bppsaatus, comprising: 
a tubular sleeve; 

a first tubular member coupled to an end ioftibe lobular sleeve; and 
a second tubular member coupled to ano&er en|l of the tubular sleeve and the first tubular 
member, 

wherein the first and second tubular members at-e welded. 

118. An apparatus, comprising: 
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a tubular sleeve; 

a first tubular member coup]ed:to ad en^ of the tubular sleeve; and 
aseoond tubular member coupled to anqtiLer cpd of flie tubular sleeve and the first tubular 
memben 

wherein only the portions of Ae first and secosid tubular members proxtmaTe the tubular sleeve 
are plastically deformed. 

119. The apparatus of claim 1 1 wlierem a ^md tight seal is provided bcttween the tubular sleeve 
and at least one of the first and second tubular membet^. 

120. An apparatus, comprisbg: 
a tubular sleeve; 

a first tubular member coupled to an end of the tubular sleeve; and 
a second tubular member coupled to anqther end of the tubular sleeve and the first tubular 
member; 

wherein the first tubular member comprises internal thijsads; and wherein th^ second tubular member 
comprises external tlireads that engage the intemlal threads of the fust tubular member. 

121. The apparatus of claim 120, wherein only the {portions of the first and second members 
proximate the threads of the first and second tubular members are plastically deformed. 

1 22. The apparatus of claim 1 21^ whbrein a fl^id tight seal is provided between the threads of the 
first and secODd tubular members. 

123. The apparatus of claim 121, wherein a fluid tij^t seal is provided between die tubular sleeve 
and at least one of the first and second tabular member^. 

124. An apparatus, cwprising: 

a ttdwiar sleeve comprising an internal ^an^ positioned between the ends of the tubular 
sleeve; 

a first tubular member received Within a^ end o|f die tubular sleeve in abutment wifii the 

mtemal fiange that comprises infernal threads; and 
a second tubular member received witfaiii anotfajer end of the tubular sleeve in abutment with 

the internal flange that comprises exterhal threads that engage the internal threads of 

the first tubular memben 
wherein the tubular sleeve is in eircumterentlal Itension; 
wheiein the end of first tubular member h in circumferentiai compression; and 
wterein the end of die second tdbular m^ber is in circumferential compression. 

1 25. An apparatus, comprising: 

a tubular sleeve comprising an ektienial flange positioned between the ends of the tubular 
sleeve; 

a first tubular member that receives an enjd of tiije tubular sleeve and abuts the external flange 
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that comprises internal threads and 
a second tubular member that receiver aoothei end of the tubular sleeve that abuts the external 

flange that comprises external threadslthat engage the iniecnal threads of tiie first 

tubular member; 
wherein the tubular sleeve is in circumferentia!! compression; 
wherein the first tubular member is m circumjfercntiai tension; and 
wherein the second tubular member is in circumterential tension. 

1 26. An apparatus, comprising: 

a tubular sleeve comprising an internal flange positioned between the ends of the tubular 
sleeve; 

a first tubular member received within an end of the tubular sleeve in abutment with the 

internal flange that comprises internal nireads; and 
a second tubular member received withm anotlker end of the tubolar sleeve in abutment with 

ihfi mtemal flange tiliat comprises exteiinal threads that en^tge the internal threads of 

the first tubular member, 
wherein the tubular sleeve is in circumierentiaii tension; 
wherein the end of fii3t tubular member:i$ in circumferential compression; 
wherein the end of the second tubular member as in circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the first and 

second tubular members; and 
wherein a fhiid tight seal is provided beliween the threads of the first and second tubular 

members. 

127. An apparatus, comprising: 

a tubular sleeve comprising an psctemai flangp positioned between Ae ends of the tubular 
sleeve; 

a first tubular member ^at receives an end of ttje tubular sleeve and abuts the extemal flange 

that comprises internal threads; and 
a second tubular member diat receives another end of the tubular sleeve that abuts the extennal 

flange that comprises external tbeads that engage the internal ttireads of the first 

tubular member; 
wherein the tubular sleeve is in circumferential pompression; 
wherein the first tubular member is in cirjcumfeiiential tension; 
wherein the second tubular member is m circuniterential tension; 

wherein a fluid tight seal is provided bet^en the tubular sleeve and at least one of the first aiid 

second tubular memben; and 
wherein a fluid tight seal is provided between tUe threads of the first and second tubular 
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members. 

128. A method of extracting geotheiinal energy foinn a subterranean source of geothenna] eneigy, 
comprising: 

drilling a borehole that traverses the subteiranean source of geothermal energy; 
positionrng a first casing string within tfie boiehole; 

radially expanding and plastically deforming ttie first casmg string within ttie borehole; 
positioning a second casing string withm the t^rebole that traverses the subtenanean source of 
geothenna] energy; 

overlapping a portion of the second casing string with a portion of the first casing shing; 
radial^ expanding and plastically deJonning Qie second casing strir^g within the borehole; and 
extracting geodxennal energy fiom the subteiranean source of geotherrnal energy using <he first 
and second casing strings. 

129. The method of claim 128. wherein the inteiwr Idiameter of a passage defined by the first and 
second casing strings is constant. 

\ 30. The method of claim 12%, wherein at least one of the Cist and secoiid casing strings comprise: 
a tubular sleeve; 

a first tubular member coupled to an end of th^ tubular sleeve comprising internal threads at an 
end portion; and 

a second tubular member coupled to another end of the tubular sleeve comprising external 

threads at an end portion that engage tljie mternal threads of the end portion of the first 
tubular member. 

131. A method of extracting geotherrnal energy from a subterranean source of geotherrnal energy, 
comprising: 

drilling a borehole that traverses the subterranean source of geodieinial energy; 
positioning a first casing string wittin the bofdiole; 

radially expanding and plastically deforming t^e iirst casing string 'wittun the borehole; 
positioning a second casing string withiii the borehole that traversed the subteiranean source of 
geotherrnal energy; 

overlapping a portion of the second casing strinlg with a portion of the first casing string; 
radially expanding and plastically deforming the second casing string within the borehole; and 
extracting geothenna] energy from the subtenaipcan source of geothennal energy using the first 

and second casing strings; 
wherein the interior diameter of a passage definbd by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casmig strings comprise: 

a tubular sleeve comprisbg an i^i/toaiA flange positioned between the ends of the 
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tubular sleeve; 

a firsc tubular member receded widiiiil an end of the tubular sleeve in abutment with 
the internal flange jOiat comprises intemal threads; and 

a second tubular member received within another end of the tubular sleeve in 

abutmrat with the mtemal flange ftat comprises esdemal threads that engage 
Ac internal thiceadsl of the firsd tubular member. 

132. A method of extracting geotfaermalleneigy froi|n a subterranean souice of geothermal energy, 
comprisuig: 

diilling a borehole tliat traverses thd subterrandan source of geotherpial energy; 
positioning a first casing string within Ae borehole; 

radially expanding and plastically d^fonning tHe first casing string within the borehole; 
positioning a second casing string the bteehole that traverse^; the subterranean source of 
geothermal energy; 

overlapping a portion of the second leasing string witli a portion of 4e first casing string; 
radially expanding and plastically deforming tihie second casing string within the borehole; and 
extracting geothermal energy from tjie subtenaiiean source of geothermal eneigy using the first 

and second casing strings; 
wherein the interior diameter of a passage defiiled by the first and second casing strings is 

constant; and 

i/i^erem at least one of the first and second casihg strings comprise: 

a tubular sleeve comprising (an externa) flange positioned between the ends of the 
tubular sleeve; 

a first tubular memb^ that ijccdves an bnd of the tubular sleeve that abuts external 

flange that comprise intemal threads; and 
a second tubular member thM receives another ^d of the tubular sleeve that abuts the 

external flange that bomprises external threads that engage the intemal threads 

of the first tubular r^ember. 

133. A method of extracting geothermal dnergy fitnri a subterr^ean source of geothermal energy, 
comprising: 

drilling a borehole that traverses tiie subterranean source of geothennal energy; 
positioning a iirst casing string withih the borel^Ie; 

r&dially expanding and plastically deforming th6 first casing string Wiihm die borehole; 
posttioning a secmd casing string wiidiiQ the borehole that traverses ttie subterranean source of 
geothermal energy; 

overlapping a portion of the second (jasing string with a portion of tfie first casing string; 
radially expandmg and plastically dejbraiing the second casing string withm die borehole; and 



94 



AMENDED SHEET (ARTICLE 19) 



wo 2(N>4/(M)9950 



PCT/US2«03/020694 



extracting geothennal energy from the subferrknean source of geothemiaJ energy using the fim 
and second casing strings; 

v*eremtheinteriordiameterofapassagedefmed bythcfe^ second casing strings is 
constant; and 

wherein at least one of the first and second casing strings comprise: 

a tubular sleeve ccazipri$ing an interna^ flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within! an end of Ae tuhula* sleeve in abutment wift 

the internal flange that comprises bitemal tiveads; and 
a second tubular member received widiin another end of die tubular sleeve in 

abutmeat with the internal flaage that comprises ex|tenial threads that engage 

the internal threads of the £rst| tubular membe^ 
wherein the tubular sleeve is in circanjferentiat tension; 
wherein the first tubular member is in tsircumferential compression; 
wherein the secpnd tubular member isHn circumferential compression; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 

first and second tubular meinfa(srs; and 
wherein a fluid tight -seal is provided bjstween (he dueads of the first and second 

tubular menibets. 

1 34. A mediod of extracting geothermal energy frorii a subterranean souice of geothermal energy, 
comprising: 

drilling a borehole that traverses the subtetrane^ source of geothermal energy; 
positioning a first casing striiig within the borehole; 

radially expanding and plastically defbiroing tite first casing string withm the borehole; 
positioning a second casing string within the borehole that haverse&the subtenanean source of 
geothermal energy; 

overlapping a portion of the second casing strii^g with a portion of t^e first casing string; 
radially expandmg and plastically deforming the second casing string within the borehole; and 
extracting geothennal energy firom the subterranean source of geothermal energy using Ihe fust 

and second casing string?; 
wherem the interior diameter of a passage defiijed by tiie ftfst and second casing strings is 

constant; and 

vdierein at least one of the first and second casihn strings comprise: 

a tubular sleeve comprising an extemall flange positioned b^een the ends of the 
tubular sleeve; 

a first tubular member that receives an of the tubular sl^e that abuts external 
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flange that comprises mtemaitttiTMixls; and 
a second tubular member that recdveal another end of 4ie tubular sleeve that abuts the 

external flange that oomptisesj acteroal threads tiiat engage the internal dtreads 

of the first tubular member, 
vrherein tiie tubular sleeve is in circuni&Raidal compressioiK 
herein the first tubular member is! in i±:cumferential tension; 
vfierein the second tubular member isim circumferential teiision; 
wherein a fluid tight seal is provided bjatween the tubular sleeve and at least cme of the 

first and second tubular monti|ers, and 
wherein a fluid tight seal is provided between the threads of the flrst and second 

tubular members. 

135. An apparatus for extracting geoftermal energyl&om a subterranean source of geothemial 
energy, comprising: 

a borehole that traverses the subterranean sounje of geothermal eneijgy; 
a first casing string positioned within the boret4^le;!and 

a second casing positioned wiAhi tiie borehole Itha*" 'Overlaps with the first casing string that 

traverses the subterranean source of ge|3thqrma] energy; 
wherein the first casing string and the seccmd casing string are radially expanded and 

plastic^ deformed within the borehole. 

136. The apparatus of claim 135, herein the intericjr diameter of a pass^ defined by die first and 
second casing strings b constant. 

137. The apparatus of claim 13S, wherein at least onjs ofithe first and second casing strings 
comprise; 

a nibutar sleeve; 

a first tubular member coupled to an end of the {tubular sleeve comprising internal tiireads at an 
end portion; and 

a second tubular member coupled to another en^ ofifke tubular sleeve comprising external 

threads at an end pordon that engage thb internal threads of the end porttcm of the first 
tubular member. 

138. An apparatus for exttacting geothermal energy ^m a subteirancan source of geothemial 
energy, comprising: 

a borehole that traverses the subterranean sotirc^ of jgeothermal energy; 
a first casing string positioned whhin the borehdle; 

a second casing string within the borehole that traverses Ibe subterranean source of geoftennal 

energy "diat overiaps with the first casing string; 
wherein die first and second casing strings are really expanded and plastically deformed 
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within the borebole;- 

wherein the inside diameter of a passage flefin^ by the fUst and seoond casing strings is 
constant; and 

vrheretn at least one of the first and second cas^g strings comprise: = 

a tabular sleeve consprising an int)eni8| riange positioned between the ends of tfie 
tubular sleeve; 

a first tubular member received witiunlan end of the tubular sleeve in abutment with 
the inteimd flange that oompfkes internal threads; and 

a second tubular member received wi(|im another end of th^ tubular sleeve in 

abutment wi& the iutemal flaijige that comprises external threads that engage 
Ae internal threads of the &st|tubular member. 

139. An apparatus for extractmg geodiermal energy|6otn a subterranean source of gpothermal 
energy, comprising: 

a borehole that traverses the subterranean j$oun|e of geotbermal energy; 
a first casing strbig positioned within tbe boreltole; and 

a second casing sthng positioned witiiin tiie bo^ole that traverses the subterranean source of 

geothermal energy that overlaps \yith l^e first casing string; 
wherein the interior diameter of a passage defused by the first and s^ond casing strings is 

constant and 

wherein at least one of the first and second cas^ig strings comprise: 

a tubular sleeve comprising an ^ctemaj flange positioned between tiie ends of the 
tubular sleeve; 

a first tubular member diot receives anjead of the tabular slpeve that abuts external 

flange that comprises internal fhieads; and 
a second tubular membta- that receives Imofher end of die tubular sleeve that abuts the 

external flange Hbsi campaises jadmal threads thai engotge the internal threads 

of the first tubular member. 

140. An apparatus for extractiiig geothermal enprgy ^om a subterranean source of geothermal 
energy, comprising: 

a borehole that traverses the subterranean sourcja of geothermal energ>^ 
a first casing string positioned within the borehfile; 

a second casing string within the boreholejthat ^erses the subtenenean source of geothermal 

energy that overlaps v^th the first )casin]s string; 
wherein the first and second casing string, are ipdially expanded aod plastically deformed 

within the borehole; 

wherein the inside diameter of a passage dbfine|i by the first and second casing strings is 
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constant; and 

wherein at least one of the first and secoad cas^g strings comprise: 

a tubular sleeve comprising an intemaj flange positioned between the ends of the 
tubular sleeve; 

a first tubular member received within|an end of the tubular sleeve in abutment with 

the internal flange that comprijses intemal threads; 
a second tubular member received wit^ another end of fte tubular sleeve b 

abutment with the mtemal fla4ge that comprises external threads that engage 

the mtemal threads of fte firstjtubular member^ 
wherein the tubular sleeve is in circum|ferBntial tension; 
wherein the first tubular member is in (;ucumfefentiBl bompression; 
wherein the second tabular member is |n circumferential ccnnpression; 
wherein a fluid tight seal is provided between the mbukr sleeve and at least one of the 

first and second tubular memb^ and 
wherein a fluid ti^t seal is provided between the threads of the first and second 

tubular members. 

141. An apparatus for extracting geothermal energy jfrom a subterranean source of geothermat 
energy, comprising: 

a borehole that traverses tlie subterranean sourcie of geothermal energy; 

a first casing string positioned within the boreht)le; and 

a second casing string positioned within the boiKehole that traverses the subterranean source of 

geothermal energy ftas overbps with ll|e first casmg string; 
wherein the interior diameter of a passage deftfed by the first and second casing strings is 

constant; and 

wherein at least one of the first and second casijig strings ccnopirise: 

a tubular sleeve comprising an extemal| flange positioned between the ends of &e 
tubular sleeve; 

a first tubular mmber that recent an ^nd of the tubular sleeve that abuts external 

flange that comprises internal ^ireads; 
a second tubular member tibat receives pother end of the tubular sleeve that abuts the 

external flange that comprises External threads that engage tiie intemal threads 

of the first tubular member, 
wherein the tubular sleeve is in ctrcum^rential compression; 
wherein the first tubular member is in cjrcumferential tension; 
wherein the second tubular member is ib circumferentikl tension; 
wherein a fluid tight seal is provided between the tubular sleeve and at least one of the 
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first and seccud tabular members; and 
wherein a fluid tight seal is provided t^etween the tfatem^ of tfie first and seooxid 
tubular meinbers. 

142. A methcid, comprising; 

coupling the ends of first and second tubular nlembers; 

iajecting a pressurized fluid through the first a^d second tubular members; 

dotenniiiing if any of the pressurized fluid leaUs through die coupled mds of ttie first and 
second tubular members; and 

if a predetermined amount of the pressitti^ed f^d leaks through die coupled ends of the first 
and second tubular members, then coujilbg a tubular sleeve to the ends of the first and 
second tubular members and radially e^anding and plastically deforming only the 
portions of the first and second tubulai) members proxiipate the tubular sleeve. 

143. Themethod of claim 142, wherein radially expjanding and plastically deforming only the 
portions of the first and second tubular members proxiihate the tubular sleeve comprises: 

displacing an expansion cone withm and relatite to the first and second tubular members, 

144. The method of claim 142, wherein radially exf^ding and plastically deforming only the 
portions of the first and second tubular members proxiitiate the tubular f leeve comprises: 

applying radial pressure to die interior 6urfeces|of the first and second tubular member 
proximate the tubular sleeve using a rotating member. .. 
1 43. The method of claim I » iurdier comprising: 

transmitting energy tiuough the first and seconl tubular memb^. 

146. The method of clahn 14S» wherein rhe energy comprises electrical energy. 

147. The method of claim 146, wherein the electrical energy compri^ a communication signal. 

148. The method of claim 145, wherein the energy cfimprises tbemud energy. 

149. The method of claim 145, wherein the energy cbmprises acoustjc energy. 

1 50. The method of claim 1 45, wheiein the energy transmitted thmugh the first and second 
tubular members prior to radially expanding and plastic^y defoiming ^e first and second tubular 
members. 

151. The mediod of claim 145, wherein the energy ii transmitted through the first and second 
tubular meinbers after radially expandiag and plasticaUj^ defonning tfae first and second tubular 
meinbers. 

1 52. The method of claim 32, furdier comprising: 

transmitting energy through ttie first and secooq mbular memb^. 

153. The method of claim 152, wherein fte eneigy emprises electrical energy. 

154. The method of clauD 153, wherein the eleptrical energy compr^ a conimunication signal. 

155. The method of claim 152, wherein die energy cimiprises thermal energy. 
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156. The method of claim J 52. wherem the energy comprises acoustic energy. 

157. The method of claim 152» wherein the energy transmitted tfnAough the first and second 
tubular xnembeis prior to radially expanding and plastically defrnning the first and second tubular 
members. 

158. The method of claim 152, wh««in the enefgy is transmitted tfiiough the first a^ 
tubular members after radially expanding and plastic^l^ deforming the first and second tubular 
members. 

1 59. A system comprising: 
a source of energy; 

a borehole formed in the earth; 

a first tubular member positioned within the borehole operably coupled to the source of 
energy; 

a second Uibular member positioned within thejborBhole coupkd to the first tubular member, 
and 

a tubular sleeve positioned within Ae borehole jcoupied to Ae first and second tubular 
members; 

wfaeiein the first tubular member, second tubular member, and the tubular sleeve are plastically 
defoimed into engagement with one anisther. 

160. The system of claim \S% wherein fte source of enei^ comprises a source of electrical energy. 

161. The system of claim 159^ wherein the source ofeaergy comprises a source of thermal energy. 

162. The system of claim 159, wheiem the source o^energy comprises a source of acoustic energy. 

163. A method of operating a well fat extracting hydrocarbons froiti a subterranean fonnation, 
comprising: 

drilling a borehole into die eardi fhot traverses the subtetiane^ fbmiation; 
positioning a wellbore casing in the borehole; 
transmitting energy through the wellbore casing; and 
extracting hydrocarbons from the subteiranean .^omiation; 
wherein the wellbore casing comprises: 
a first tubular member; 

a second tubular member coupled to th^ first tubular member; and 
a tubular sleeve coupled to the first and| second tubule member; and 
wherein the first tubular member, the second tu^jular member, and the tubular sleeve are 
plastically deformed into engagement With one anodier. 
164« The method of claim 163, wherem the eneigy cbmprises elec^cal energy. 

165. The system of claim 163, wherein Ibe energy comprises AiDnnal energy. 

1 66. The system of claim 1 63, wherefai Ifae enei^ cdmprises acouitic energy. 
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1 67. A method of extracting fluidic materials from ^irst and second producing subterranean 
fonnations traversed by a borehole, comprising: 

coupling an end of a first tubular member tot an end of a tubular sleeve; 

coupling an end of a second tubular membe* td another end of the first tubular sleeve; 

coupling the ends of the first and second mbulir members; 

positioning die coupled first tubular member, spcond tubular mendier and first tubular aleerve 
within the borehole proximate Ifae fi^lproducmg subterraiean fonnation; 

radially expanding and plasdcally defomiing ttte first tubular member, the second tubular 
member, and first hibuhr sleevelmdiin the boiehole; 

coupling an end of a third tubular member t6 a^ end of a second tiibular sleeve; 

coupling an end of a fouitii tubular member jto pother end of Ihe second tubular sleeve; 

coupling the ends of the third and fourth tab|ih|r members; 

positioning fte coupled third tabular membca", ^nith tubular member and second tubular 

sleeve withfai the radially escpanded and coupled first tubular member, second tubular 
member> and finst tubular sleeve and ^ borehole proxiralate the second producing 
subtenanean formation; 

radially expanding and plastically defomiing tb^ third tubular member, the fourth tubular 
member, and the second tubular sledvelwithin the borehcje; 

extracting fluidic materials from the first pronucing subterranean fonnation through an annular 
passage defined between the radially ejj^janded and coupled first tubular member, 
second tubular member, and first mtjul^ sleeve and fte iladlally expanded and couplcsd 
third cubular member, fourth tubularimbmber. and seconji tubular sleeve; and 

extracting fluidic materials from the second prdjducing subtmanean formation through a 
passage defined mfhm 4ie radially' ^ppded and coupled 4urd hibular member, 
fourth tubular member, and secondtpbjilar sleeve. 

168. Themetfaod of claim 167, lurdxercomprismg: 

fhiididy sealing an annular passage defined betj^t^ the radially expanded and coupled first 

tubular member, second tubular mer^ben and first tubular sleeve and the borehole; and 

flttidicly sealing an annular passage defined t^etyveen the radially expanded and coupled third 
tubular member, fourth tubular mem})et, and second tubular sleeve and the borehole. 

169. A system for extracting fluidb materials from l|rst and second producing subterranean 
formations traversed by a borehole, comprising: 

means fey coupling an end of a first tubular Aeipber to an end of a tubular sleeve; 
means for coupling an end of a second tubular member to another end of the first tubular 
sleeve; 

means for coupling the ends of the first and sjectj^nd tubularmembers; 
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means for poshioniog the coupled fiust mbuhrlmeinber, seco|id tubular member and flrst 
tubular deeve vWtiiin the borehole pnxpmate the firs^ pitducing subtenanean 
formation; 

means far radially expanding and plastically defixmung the fifSl tubular member, the second 
tubular member, and tiie first tubulaSr sleeve within % borehole; 

means for coupling an end of a ftird tubularjmfember to an eiid of a second tubular sleeve; 

means for coupling an end of a fourfh tabular liimber to another end of the second tubular 
sleeve; 

means for coupling the ends of the third andiiblirth tubular mjembers; 

means for positionbg tiie coupled third tubular; member, fouijth tubular member and second 

tubular sleeve within the radially fflCpaI^ded and couf^ed first tubular member, second 

tubular member, and first mbular sJeev^ and the bore^ele proximate the second 

producing subteiranean formation; 
means for radially expanding and plasticallyidejfaimmg the tijird tubular mcmbw, die fourth 

mbular member^ and the second tubiilat sleeve wttfai^ the borehole; 
means for extracting fluidic materiais from the prst producing subteiranean formation tiitoagh 

an annular passage defined betweenjth^ radially expanded and coupled first tubular 

member, second tubular member, add fest tubular si^e and the radially expanded 

and coupled ttiird tubular member^- tpunn tubular member, and second tubular sleeve; 

and : 
means for extracting fluidic materials from Ibe second producing subterranean fomiation 

through apassa^ defined within tbe r^lially expandj^ and coupled third tubular 

member, fourth tubular member, and second tubular isleeve. 
170. The system of claim 169, further comprising: ■ 

means for fluidicly sealing an annular passage defined between the radially expanded and 

coupled first tubular member, second tabular membe^, and first tubular sleeve and the 

borehole and 

means for fluidicly sealing an annular passage 4efined between tlie mdially expanded and 

coupled third tubular member, fomth t4bu]ar membe^, and second tubular sleeve and 
the borehob. 
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